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PREFACE  TO  SECOND  EDITION, 


The  fact  that  a  second  edition  has  been  called  for  within  two  years 
is  an  assurance  to  the  author  that  a  book  upon  surgical  diagnosis  has  a 
field  of  usefulness  which  has  not  been  exhausted. 

The  text  of  the  previous  edition  has  been  thoroughly  revised  and  much 
new  subject-matter  added.  Every  effort  has  been  made  to  include  the 
newer  methods  of  diagnosis  and  to  amplify  those  which  were  taken  up 
previously,  especially  the  chapters  on  cystoscopy  and  ureteral  catheteriza- 
tion. Many  sections  have  been  entirely  rewritten.  More  recent  in- 
vestigations have  shown  that  our  former  views  in  regard  to  localization 
of  the  motor  centers  in  the  cortex  of  the  brain  were  erroneous,  and  this 
portion  of  the  chapter  on  the  head  was  changed  to  conform  with  these 
later  views. 

Many  additions  have  been  made  in  the  section  on  acute  abdominal 
conditions.  The  author  takes  this  opportunity  to  thank  Mr.  H.  Maxwell 
Telling,  of  Leeds,  England,  for  permission  to  reproduce  some  new  illus- 
trations of  diverticulitis  which  his  artist  kindly  made  for  this  purpose. 

The  section  upon  diagnosis  of  renal  lesions  has  been  entirely  re- 
wTitten  in  order  to  keep  pace  with  the  rapid  advances  in  this  field.  Many 
original  illustrations  have  been  added  in  order  to  show  the  importance 
of  training  the  eye  as  well  as  the  sense  of  touch.  The  kind  reception 
which  the  book  has  received  at  the  hands  of  the  press  and  profession  has 
greatly  encouraged  the  author  in  hoping  that  the  present  edition  will 
be  equally  well  thought  of. 

Daniel  N.  Eisendrath. 

103  State  Street,  Chicago.     September,  1909. 


PREFACE  TO  FIRST  EDITION, 


A  recognition  of  the  necessity  of  making  a  correct  diagnosis  before 
instituting  treatment  has  prompted  me  to  write  this  treatise.  I  have 
omitted  the  diagnosis  of  affections  of  the  eye,  ear,  nose,  throat,  and  skin, 
since  these  are  so  fully  considered  in  the  special  treatises  upon  these  sub- 
jects. The  only  exceptions  are  the  intracranial  compHcations  of  middle 
ear  and  mastoid  disease  and  those  affections  of  the  upper  respiratory 
tract  which  require  major  surgical  intervention. 

The  question  of  diagnosis  has  been  approached  chiefly  from  the 
clinical  standpoint.  An  attempt  has  been  made  to  group  injuries  and 
diseases  in  the  manner  in  which  the  surgeon  or  general  practitioner  must 
consider  them  when  he  examines  a  patient  for  the  purpose  of  making  a 
diagnosis.  Thus,  in  the  chapter  upon  injuries  of  the  head,  the  various 
traumatic  lesions  of  the  scalp,  skull,  and  brain  are  considered  together. 
In  the  chapter  upon  the  abdomen  the  injuries  of  all  of  the  abdominal  vis- 
cera are  taken  up  in  a  similar  manner. 

The  division  of  diseases  of  the  abdomen  into  acute  abdominal  affec- 
tions, abdominal  tumors,  and  a  further  description  of  the  remaining 
surgical  conditions  of  the  abdominal  viscera,  may  occasion  some  criticism. 
In  making  such  an  apparently  arbitrary  classification  I  have  had  in  mind 
the  clinical  picture  as  one  encounters  it  at  the  bedside.  Although  such 
divisions  are  not  appropriate  for  a  text-book  which  includes  pathology 
and  treatment,  they  seem  most  practical  for  a  book  limited  to  diagnosis. 

The  same  principle  has  been  appHed  throughout.  The  importance 
of  differentiation  of  affections  which  simulate  each  other  has  been  con- 
stantly borne  in  mind,  repetition  being  avoided  as  much  as  possible. 
The  necessity  of  making  a  diagnosis  at  an  early  period  for  the  purpose 
of  instituting  prompt  surgical  intervention,  is  frequently  referred  to. 
Much  attention  has  been  paid  to  the  description  of  methods  of  examina- 
tion, and  this  has  been  aided  wherever  possible  by  illustrations. 

Being  a  strong  advocate  of  the  teaching  of  surgery  by  the  education 
of  the  eye,  I  have  introduced  a  large  number  of  original  illustrations  of 
clinical  cases  and  specimens.  I  am  indebted  to  my  colleagues  upon  the 
staffs  of  the  Cook  County  and  Michael  Reese  Hospitals  for  the  privilege 
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of  photographing  many  of  their  patients.  I  desire  to  thank  Drs.  M.  L. 
Blatt  and  F.  Baumann  for  valuable  suggestions.  The  section  upon 
methods  of  blood  examination  was  written  by  Dr.  D.  L.  Schram.  The 
section  upon  cystoscopy  and  ureteral  catheterization  was  written  by  Dr. 
Gustav  Kolischer. 

Daniel  N.  Eisendrath. 
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CHAPTER  I. 

SURGICAL  AFFECTIONS  OF  THE  HEAD, 

Injuries  of  the  Scalp,  Skull,  and  Brain. 

For  clinical  purposes  the  scalp  can  be  considered  as  composed  of 
three  layers  (Fig.  i),  viz.,  the  outer  or  cutaneo- aponeurotic,  the  middle 
or  subaponeurotic,  and  the  inner  or  pericranial.  In  infants  the  last- 
named  layer  or  pericranium  is  loosely  attached  to  the  skull,  except 
along  the  sutures,  while  in  the  adult  it  is  so  firmly  attached  over  the 
entire  vertex  that  it  can  only  be  torn  off  with  difficulty.  In  examining  a 
recently  injured  person  in  order  to  make  a  diagnosis  of  the  nature  and 
gravity  of  an  injury  to  the  head,  one  must  systematically  consider  in  the 
order  named:  (i)  Injuries  of  the  scalp.  (2)  Injuries  of  the  skull. 
(3)  Injuries  of  the  various  intracranial  structures.  Suppose,  for  ex- 
ample, that  one  is  called  to  a  patient  who  has  fallen  upon  his  head.  One 
must  first  examine:  (a)  The  nature  of  the  scalp  injury,  whether  the 
wound  is  penetrating  and  how  deep,  or  if  only  a  contusion  is  present. 
(b)  The  nature  of  the  skull  injury,  whether  of  the  vertex  alone  or  base 
alone,  or  of  the  vertex  extending  into  the  base  or  vice  versa.  What  is 
the  exact  character  of  the  fracture — fissured,  depressed,  comminuted, 
punctured,  etc.?  (c)  Are  symptoms  present  of  cerebral  injury  (con- 
tusion, concussion,  and  compression)  or  of  laceration  of  the  meningeal 
vessels  or  endocranial  sinuses  ?  (d)  Then  after  the  first  twenty- four  to 
forty-eight  hours,  the  question  of  infection  and  of  cerebral  edema  arise. 
If  the  case  progresses  favorably,  the  question  of  the  presence  or  absence 
of  certain  sequelae  of  head  injury  as  discussed  on  page  69  present  them- 
selves. The  various  forms  of  injury  are  considered  in  the  following 
pages  as  they  must  occur  to  the  mind  of  the  physician  or  surgeon  in  at- 
tempting to  make  a  diagnosis  of  the  case  before  him. 

INJURIES  OF  THE  SCALP. 

These  occur  either  in  the  form  (a)  of  penetrating,  i.  e.,  incised  or 
I  punctured  wounds,  which  may  penetrate  one  or  more  of  the  layers,  or 
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(b)  appear  as  contusions  with  swelling  of  these  layers  caused  by  extra- 
vasation of  blood,  or  (c)  the  two  forms  may  be  combined.  All  scalp 
wounds  are  more  or  less  lacerated. 

These  occur  either  in  the  form  (a)  of  penetrating,  i.  e.,  lacerated, 
incised,  or  punctured  wounds,  which  may  penetrate  one  or  more  of 
the  layers,  or  (b)  appear  as  contusions  with  swelling  of  these  layers 
caused  by  extravasation  of  blood,  or  (c)  the  two  forms  may  be  combined. 

Penetrating  Wounds. — ^The  diagnosis  of  these  is  readily  made  by 
inspection,  which  should  be  preceded  by  shaving  the  scalp  for  a  dis- 
tance of  at  least  three  inches  from  the  edges  of  the  wound.  The  chief 
point  of  interest  is  to  ascertain  whether  they  simply  extend  (a)  through 
the  skin   and   subcutaneous  tissue,   or   (b)   through  the  aponeurosis. 


Fig.  I. — Location  of  Various  Hemorrhages  in  the  Scalp. 
SK  and  AF  represent  the  cutaneo-aponeurotic  layer;  P  pericranium;    S,  skull;   S  C  T,  subaponeurotic 
connective  tissue;   i,  superficial  hematoma  or  contusion  in  skin  proper  of  scalp;  2,  hemorrhage  in  subapo- 
neurotic layer;  3,  subpericranial  hemorrhage.     The  latter  is  the  location  of  the  hemorrhage  in  the  cephalhema- 
toma of  infants. 


Wounds  of  the  former  class  never  gape,  while  in  those  of  the  latter 
class  the  edges  separate.  Retraction  of  the  edges  will  enable  one  to 
determine  whether  the  wound  also  involves  the  pericranium  and  skull. 
It  cannot  be  too  strongly  emphasized  that  the  greatest  care  should 
be  exercised  to  render  aseptic  not  only  the  scalp  itself,  but  also  the  hands 
of  the  examiner  and  the  instruments  to  be  employed,  before  an  explo- 
ration of  the  depth  and  possible  compHcations  of  a  scalp  wound  are 
begun.  Injury  of  the  larger  arteries  of  the  scalp  can  be  suspected 
when  the  hemorrhage  is  profuse  and  of  a  spurting  character,  especially 
when  the  wounds  are  situated  close  to  the  frontal,  temporal,  or  occip- 
ital arteries. 

Contused  Wounds  of  the  Scalp.— The  diagnosis  of  these  must 
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be  made  from  a  consideration  of  the  age,  the  history  and  the  local 
findings.  There  are  three  possible  locations  for  contusions  of  the  scalp : 
(a)  Superficial  contusion.  The  hemorrhage  takes  place  into  the  sub- 
cutaneous layer.  There  is  only  slight  discoloration  and  swelling.  The 
swelling  follows  the  movements  of  the  scalp,  (b)  Subaponeurotic.  The 
area  of  hemorrhage  is  larger  and  the  swelling  is  quite  apparent.  The 
edge  is  usually  firmer  than  the  center,  and  the  first  impression  gained 
upon  palpating  the  scalp  is  that  a  depressed  fracture  is  present.  The 
differentiation  of  these  two  con- 
ditions is  considered  on  page 
21.  (c)  Subpericranial.  This 
form  of  contusion  is  seldom 
recognizable  in  adults  unless 
it  accompanies  a  scalp  wound 
or  a  fracture,  owing  to  the  fact 
that  in  the  adult,  the  pericra- 
nium is  firmly  attached  to  the 
skull  over  the  entire  convexity. 
In  the  newborn,  subpericra- 
nial extravasations  are  quite 
common,  especially  after  pro- 
longed labor,  where  consider- 
able pressure  has  been  exerted 
upon  the  head  by  instruments 
or  by  the  bony  pelvis.  Such 
swelhngs  are  called  cephalhem- 
atomata,  and  are  the  result  of 
an  extravasation  of  blood  be- 
tween the  pericranium  and  the 
skull  (Fig.  i).  The  pericra- 
nium in  infants  is  loosely  at- 
tached except  along  the  sut- 
ures; hence  the  diagnostic  features  are:  that  these  cephalhematomata 
are  situated  over  one  or  both  parietal  bones  (Fig.  2),  and  terminate  at 
the  sutures  (either  coronal,  sagittal,  or  lambdoidal).  They  fluctuate,  but 
do  not  increase  in  size  when  the  child  cries.  The  absence  of  the  latter 
feature  in  cephalhematomata  and  the  fact  that  meningoceles  almost 
always  occur  in  the  frontal  or  the  occipital  region,  enable  one  to  differ- 
entiate these  two  conditions  in  the  scalp  of  infants.  At  a  later  period 
(four  to  six  weeks  after  birth)  a  zone  of  ossification  often  begins  at  the  edge 
of  a  cephalhematoma,  and  in  the  absence  of  the  history,  a  fracture  might 


Fig.  2. — Cephalhematomata  of  Newborn  Child. 

I,  Hematoma  over  right  parietal  bone;  2,  hematoma  over 

left  parietal  bone. 
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be  thought  of.  The  Hmitation  of  the  swelHng  by  the  sutures,  the  dis- 
tinct fluctuation  to  be  obtained,  and  the  fact  that  pressure  does  not  re- 
veal any  defect  in  the  skull  or  cause  any  cerebral  symptoms,  enable  one 
to  exclude  a  meningocele  or  a  depressed  fracture. 

A  cephalhematoma  may  occur  without  the  history  of  injury  in  scor- 
butic and  rachitic  children  and  be  mistaken  for  an  abscess  following 
tuberculosis  of  the  cranial  bones. 

Special  Forms  of  Scalp  Injury. — It  would  seem  advisable  in  con- 
nection with  the  subject  of  contusions  of  the  scalp  to  call  attention  to  a 
swelling  which  may  produce  a  considerable  elevation  of  the  overlying 
intact  scalp.  This  swelling  follows  an  injury  to  the  scalp  and  skull  and 
is  called  traumatic  cephalhydrocele  (Fig.  3)  or  meningocele  spuria  trau- 


FiG.  3. — Meningocele  Spuria  Traumatica  (Bayerthal). 


matica.  The  injury  may  have  been  accompanied  by  symptoms  of 
cerebral  concussion  or  contusion,  but  at  times  cases  present  themselves 
years  after  such  an  injury,  or  the  latter  has  been  so  insignificant  that 
no  importance  is  ascribed  to  it.  Such  swellings  may  appear  over  any 
part  of  the  vertex  of  the  skull,  and  are  due  to  the  accumulation  of 
cerebrospinal  fluid  between  the  scalp  and  the  skuU,  which  has 
escaped  through  an  opening  following  a  fracture.  These  sweUings 
have,  as  a  rule,  a  pulsation  which  is  synchronous  with  that  of  the  heart, 
but  cases  have  been  recorded  where  there  is  no  pulsation.  The  swelling 
can  be  reduced,  and  when  this  is  done,  the  edges  of  the  skull  opening  can 
at  times  be  felt.     Often  such  a  reduction  causes  compression  symptoms. 


INJURIES   OF   THE    SCALP. 


21 


These  spurious  or  false  meningoceles  must  be  differentiated  from  the  fol- 
lowing conditions : 

1.  Deep  cavernous  angiomata.  These  may  show  distinct  fluctuation 
and  pulsation  and  can  be  decreased  in  size  by  compression,  but  firm 
pressure  will  cause  all  these  signs  to  disappear.  In  addition  there  is  no 
history  of  trauma,  and  no  defect  in  the  skull  can  be  felt. 

2.  Blood-cysts  beneath  the  pericranium,  following  fractures  of  the 
skull,  which  communicate  with  the  longitudinal  or  lateral  sinuses.  They 
are  called  sinus  pericranii,  and  are  quite  rare,  only  ten  cases  having  been 
reported.  They  are  more  prominent  when  the  patient  bends  forward, 
and  are  due  to  the  rupture  of  an  emissary  vein  which  does  not  heal  and 
which  communicates  with  an 

endocranial  sinus. 

3.  Congenital  meningocele 
and  encephalocele.  These 
have  a  somewhat  constant  lo- 
cation in  the  frontal  or  the 
occipital  region;  there  is  an 
absence  of  a  history  of  injury, 
and  the  defect  in  the  skull  is 
round  and  smaller  than  the 
tumor  itself. 

4.  Soft  sarcomata  of  the 
dura  which  form  subcuta- 
neous tumors  after  penetrat- 
ing the  skull.  These  may 
pulsate,  and  can  be  reduced 
by  pressure,  but  do  not  fluc- 
tuate, and  there  is  usually  a 
history  of  gradual  growth  with- 
out preceding  trauma. 

Subaponeurotic  Hematoma  vs.  Depressed  Fracture  of  Skull.— 
Extravasation  of  blood  into  the  subaponeurotic  layer  of  the  scalp  is  one  of 
the  most  frequent  accompaniments  of  an  injury  of  the  head.  When  no 
scalp  wound  is  present  such  an  area  of  contusion  may  cause  the  question 
to  arise  as  to  the  possible  presence  of  a  skull  fracture.  Its  edges  are  fre- 
quently firm  and  elevated  and  its  center  soft  and  depressed,  resembling 
under  these  conditions  a  depressed  fracture  of  the  skull.  By  passing  the 
finger  firmly  from  the  surrounding  uninjured  scalp  across  the  edge, 
one  will  find  that  the  latter  is  above  the  level  of  the  adjacent  skull 
(Fig.  4)  and  can  be  pressed  away.     The  edges  of  such  a  hematoma  lack 


Fig.  4.— Hematoma  of  Scalp,  the  Soft  Center  and 
Firm  Edge  of  which  often  Simulate  Fracture 
(Scudder). 
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the  hardness  of  the  skull  bone  and  also  the  sharp  outline  of  a  fractured 
bone.  In  a  simple,  i.  e.,  closed  depressed  fracture  of  the  skull,  the  finger 
passes  directly  from  the  level  of  the  surrounding  normal  scalp  into  a 
depressions  (compare  Figs.  4  and  5). 

In  some  cases,  especially  when  there  is  an  accompanying  coma 
of  uncertain  origin  and  nonsurgical  conditions  have  been  excluded, 
the  diagnosis  of  a  simple  contusion  of  the  scalp  is  perplexing  and  jus- 
tifies an  exploratory  incision  carried  out  under  proper  precautions. 
The  diagnosis  becomes  especially  difficult  when  the  patient  is  seen 
several  days  after  the  injury,  and  an  infection  of  the  hematoma  has 
begun  (see  page  72). 

The  hematoma  may  be  quite  extensive  and  communicate  with  a 
ruptured  artery  of  the  scalp,  causing  distinct  pulsations  (pulsating 
hematoma). 

At  times  after  a  fracture  of  the  vertex,  especially  in  children,  a  large 
hematoma  will  form  without  a  scalp  wound,  but  accompanied  by  symp- 
toms of  compression  (see  page  38).  In  one  case  observed  by  the 
author  there  was  a  direct  communication  between  the  scalp  hematoma 
and  a  ruptured  middle  meningeal  artery.  The  compression  symptoms 
are  the  only  means  of  diagnosing  such  an  injury,  and  in  their  absence 
it  would  be  impossible  to  trace  any  relation  between  a  large  hematoma 
of  the  scalp  and  intracranial  hemorrhage. 


FRACTURES  OF  THE  SKULL. 
The  diagnosis  of  a  fracture  of  the  skull  must  be  based  upon  a  con- 
sideration of  the  following  points : 

I.  The  history  of  the  mode  of  injury. 
II.  The  direct  examination  of  the  vertex. 

III.  The  interpretation  of  certain  special  signs  indicating  fracture 
of  the  base. 

IV.  Evidences  of  injury  of  the  intracranial  structures. 

L  History  of  the  Mode  of  Injury. 

At  the  time  of  the  accident  this  is  of  subordinate  value,  because 
a  careful  estimate  of  the  evidence  obtained  from  the  other  three  factors 
will  usually  enable  a  diagnosis  to  be  made.  At  a  later  period,  however, 
the  possibihty  of  a  fracture  having  been  the  result  of  a  certain  mode 
of  injury  may  arise,  and  an  exact  history  should  be  obtained. 

In  order  to  understand  the  mode  of  production  of  skull  fractures,  it 
is  necessary  to  accept  the  theory  of  Aran  that  the  skull  is  an  elastic  globe 
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which  can  change  its  shape  up  to  a  certain  point,  but  beyond  that  its 
elasticity  yields  and  a  fracture  results.  When  a  force  comes  in  contact 
with  the  skull,  it  may  either  (a)  act  upon  some  circumscribed  small  area 
or  (b)  over  a  larger  surface,  i.  ^.,  in  a  more  diffuse  manner.  Fractures 
which  result  from  the  first  named  or  locally  acting  force  are  called  bend- 
ing or  indentation  fractures.  Those  which  are  the  result  of  a  force  act- 
ing in  a  wider  manner  are  called  bursting  fractures.  The  reason  for 
applying  the  latter  term  will  be  understood  if  one  thinks  of  the  force 
acting  upon  a  pole  of  the  globe  and  then  being  in  meridians.  When  the 
globe  is  compressed,  the  elasticity  yields  at  one  of  these  meridians  and  a 


Fig.  5. — Simple  Depressed  Fracture  of  the  Skull  in  an  Infant,  without  Symptoms.     No  Treat- 
ment.    Gradual  Disappear.\nce  of  Depression  (Elliot's  Case). 

bursting  fracture  results.  A  fall  upon  the  vertex,  feet,  or  buttocks  is  an 
example  of  such  a  diffuse  force.  A  fracture  following  a  blow  with  a 
hammer,  a  bayonet  or  sabre  thrust,  or  a  bullet  or  shell  illustrates  the 
variety  due  to  the  application  of  a  localized  force. 

The  history  may  be  of  some  confirmatory  value  in  the  following 
instances:  (a)  Where  a  hematoma  of  the  scalp  (see  page  21)  resem- 
bles a  simple  depressed  fracture.  Here  the  history  of  some  force  appHed 
in  a  concentrated  manner  should  lead  one  to  examine  for  other  evidences 
of  fracture,  such  as  those  of  intracranial  injuries,  (b)  Where  bleeding 
from  the  nose,  ears,  and  other  signs  of  basal  fracture  exist  without 
coma.     A  fall  upon  the  vertex  may  by  transmission  of  force  produce 
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a  fracture  at  the  base  by  meridional  distribution  and  such  a  history  will 
be  of  aid  in  confirming  the 'above  evidences  of  a  fracture  of  the  base. 
(c)  When  Jacksonian  epilepsy  develops  as  a  late  sequel,  the  likelihood  of 
a  fracture  having  been  sustained  at  the  time  of  injury  is  greater,  if  there  is 
a  history  of  a  blow  having  been  struck  by  some  instrument  or  missile 
(e.  g.,  mallet,  iron  bar,  a  rock,  etc.)  capable  of  producing  a  circum- 
scribed injury. 

II.  Examination  of  the  Vertex. 

This  must  be  made  under  one  of  two  conditions :  (a)  Where  no  open 
wound  exists  as  a  result  of  the  accident,  as  is  the  case  in  simple  fractures; 
{b)  where  a  wound  of  the  scalp  leads  either  directly  or  indirectly  to 
the  seat  of  the  fracture,  as  in  compound  fractures. 

(a)  Where  no  Scalp  Wound  is  Present. — Under  these  circumstances 
our  only  method  of  diagnosis  from  an  examination  of  the  skull  lies 
in  direct  palpation  of  a  fissure  or  of  a  depression.  In  the  case  of  a 
fissure  this  is  usually  impossible  unless  the  fissure  is  very  wide,  and 
in  the  absence  of  more  direct  evidence  of  intracranial  injury,  is  abso- 
lutely unreliable  as  an  aid  to  diagnosis.  In  the  case  of  a  depression 
apparently  in  the  vertex,  which  can  be  felt  by  passing  the  finger  over 
the  intact  scalp,  the  following  conditions  must  be  excluded  before  a 
diagnosis  of  depressed  fracture  should  be  made. 

1.  The  possibiHty  of  a  hematoma  of  the  scalp  resembling  a  depressed 
fracture  (see  page  21). 

2.  Normal  depressions  in  the  adult  skull,  especially  in  the  aged. 
One  should  always  compare  the  two  sides  of  the  skull  a  number  of 
times  when  palpating  it  through  the  intact  scalp. 

3.  Depressions  due  to  congenital  defects,  e.  g.,  meningocele. 

4.  Depressions  due  to  the  presence  of  Wormian  bones. 

5.  Depressions  following  the  softening  of  syphilitic  gummata  with 
thickening  of  the  periosteum  at  the  edges  of  such  a  depression. 

6.  Depressions  due  to  pressure  on  the  head  by  the  bony  pelvis  or 
by  forceps  during  birth.  Such  depressions  can  occur  in  the  infant's 
skull,  owing  to  its  great  elasticity,  and  upon  first  examination  feel  Hkc 
a  depressed  gutter  fracture.  They  rarely  persist,  but  correct  themselves 
spontaneously  within  a  few  weeks  (Fig.  5). 

In  a  case  of  depressed  fracture  occurring  without  scalp  injury 
the  palpation  of  the  irregular  sharp  edges  of  the  bone  will  serve  to 
distinguish  it  from  the  smooth  edges  of  a  congenital  defect.  The 
frequent  location  of  the  congenital  defects  in  the  parietal  and  occip- 
ital bones,  will  also  be  of  aid. 
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In  a  case  of  depression  following  syphilis,  the  history  and  the  pres- 
ence of  other  evidences  of  the  tertiary  stage,  will  clear  up  the  diagnosis. 

At  the  present  time  the  surgeon  should  never  be  content  with  making 
a  diagnosis  of  depressed  fracture  of  the  vertex  without  a  visual  inspec- 
tion of  the  skull  through  an  exploratory  incision  made  under  proper 
precautions. 

(6)  Examination  of  the  Vertex  where  a  Wound  of  the  Scalp  Exists 
(Compound  or  Open  Fracture). — Under  these  conditions  the  diagnosis  is 
comparatively  easy  in  the  majority  of  cases  by  both  inspection  and  palpa- 


FiG.  6.— Location  of  Most  Frequent  Lines  of  Fissured  Fracture  of  the  Skull,  Extending  into 

THE  Base. 

Fissure  extending  through  temporo-parietal  bone  into  middle  fossa;   2,  fissure  extending  through  occipital 

and  temporal  bones  into  base  of  skull,  the  petrous  portion  of  the  temporal  bone. 

tion  at  the  seat  of  fracture  if  the  patient  is  seen  immediately  after  the 
injury. 

A  fissured  fracture  can  be  recognized  as  a  fine,  hair-hke  opening, 
from  which  blood  escapes  (Figs.  6,  7,  and  8).  At  times  the  edges  may 
gape.  The  fissure  can  be  followed  in  many  cases  until  it  disappears  at 
the  base  of  the  skull.  One  can  differentiate  it  from  a  suture  by  the  fact 
that  it  is  impossible  to  rub  the  blood  away  in  the  case  of  a  fracture. 
The  diagnosis  is  confirmed  in  many  cases  by  evidences  of  fracture  of 
the  base  (see  below),  or  by  those  of  intracranial  injury  (see  page  36). 

A  depressed  fracture  of  the  vertex  can  be  readily  diagnosed   when 
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the  edges  of  the  scalp  wound  are  retracted.  The  depression  may  be 
linear,  i.  e.,  there  may  be  one  or  more  large  fragments  which  have 
slipped  under  and  are  firmly  fixed  beneath  the  adjacent  skull,  or  the 
depression  may  be  gutter-like  or  it  may  be  saucer-like,  the  center  of  the 
depression  in  the  latter  form  resembling  the  center  of  a  star,  from  which 
the  lines  of  fracture  radiate. 

The  diagnosis  of  a  punctured  fracture  of  the  skull,  such  as  follows 
a  bayonet  thrust,  a  bullet,  or  the  use  of  some  sharp  object  can  be 
made — (a)  from  the  history;  {h)  from  the  appearance  of  the  wound,  and 
{c)  from  the  examination  of  the  skull  itself. 

Punctured  fractures  of  both  vertex  and  base  are  comparatively  in- 
frequent. Those  of  the  base  are  often  overlooked  because  the  external 
wound — e.  g.,  the  thrust  of  a  hat-pin,  point  of  an  umbrella,  etc. — may  be 
quite  slight  and  far  removed  from  the  skull.  There  are  often  no  sugges- 
tive symptoms  until  signs  of  intracranial  mischief  such  as  those  of  lacera- 
tion or  infection  of  the  brain  become  manifest. 

s.  Gunshot  Fractures  of  the  Skull. 

These  form  a  separate  class,  both  as  regards  the  mode  of  production 
and  the  extent  of  the  damage  done.  Those  due  to  shells  or  slow-moving 
leaden  missiles,^  such  as  shrapnel  bullets,  may  be  (a)  simple  fissures; 
(b)  depressed  fractures  without  actual  penetration  of  the  skull  by  the 
missile,  or  extensive  comminution  of  the  bone.  Fractures  of  the  skull  by 
rifle  bullets  are  generally  of  three  kinds:  (i)  Gutter  fractures  (Fig.  20), 
(2)  penetrating  fractures,  and  (3)  complete  perforations.  In  the 
fractures  due  to  shell  fragments  the  symptoms  are  usually  those  of  con- 
cussion and  compression,  the  injury  to  the  brain  being  due  only  to  the 
depressed  bone  fragments.  In  fractures  of  the  skull  by  bullets  there  are, 
in  addition  to  the  injury  and  depressed  bone  fragments,  the  symptoms 
due  to  the  penetration  of  the  skull  itself.  The  missile  may  lodge  in  the 
brain,  in  the  entrance  wound,  or  may  glance  off.  In  133  fractures  in  the 
Boer  war,  over  45  per  cent,  were  perforating.  The  injury  to  the  brain  or 
endocranial  vessels  will  depend  upon  the  velocity  of  the  bullet,  the  extent 
of  its  penetration  and  the  direction  of  the  bullet.  Next  to  the  immediate 
effects  of  brain  or  vessel  injury  comes  the  later  danger  of  infection.  The 
diagnosis  of  the  character  of  the  fracture  can  be  made  from  the  history 
and  inspection  of  the  wound.  The  diagnosis  of  the  presence  or  absence 
of  intracranial  complications,  both  immediately  after  the  injury  and  later, 
can  be  made  by  an  examination  for  the  same  evidences  of  intracranial 

*  The  author  is  indebted  to  the  article  of  Surg.-Gen.  Robt.  M,  O'Reilly,  in  Keen's 
"System  of  Surgery,"  vol.  iv,  for  much  valuable  information  in  relation  to  gunshot  wounds. 


FRACTURES   OF   THE   SKULL. 


27 


injury  as  those  occurring  after  ordinary  fractures  of  the  skull.  The 
position  of  the  bullet  is  best  determined  by  taking  antero-posterior  and 
lateral  skiagraphs  of  the  skull. 

The  question  may  arise,  How  deep  does  the  fracture  extend?  It 
may,  in  general,  be  said  that  : 

1.  Fractures  of  the  external  table  alone  can  be  diagnosed  positively 
as  involving  this  table  alone,  if  the  fragments  are  removed  and  the  inner 
table  found  intact.  Such  a  fracture  may  occur  when  the  skull  is  struck 
obliquely  by  a  sharp  instrument,  or  in  the  mastoid  or  the  frontal  regions, 
where  a  considerable 

interval  exists  between 
the  two  tables  of  the 
skull. 

2.  Fractures  of  the 
internal  table  alone 
can  be  diagnosed  only 
from  the  symptoms  of 
the  accompanying  in- 
tracranial injury. 

3.  Fract  ures  of 
both  tables,  of  course, 
exist  when  there  is  a 
visible  depression  and 
after  the  majority  of 
punctured  or  bullet 
wounds.  In  the  lat- 
ter two  of  these  con- 
ditions the  internal 
table  is  more  exten- 
sively involved.  In  a 
fissured   fracture    one 

can  diagnose  a  fracture  of  both  tables  if  there  is  evidence  of  intracra- 
nial injury  or  if  the  fissure  is  enlarged  by  chiseling.  This  latter  step  is 
never  justifiable  for  merely  diagnostic  reasons  in  the  absence  of  serious 
symptoms. 

Diagnosis  of  Fracture  of  the  Skull  at  a  Later  Period.— The 
question  may  arise  months  or  perhaps  years  after  an  injury,  when  one 
of  the  late  sequelae,  such  as  Jacksonian  epilepsy,  insanity,  etc.,  has 
developed,  as  to  whether  a  fracture  had  ever  occurred.  In  the  absence 
of  a  history  from  a  rehable  source,  we  must  depend  upon  our  objective 
examination,  which  may  show  one  or  all  of  the  following: 


Fig.  7. — Fracture  of  Frontal  and  Nasal  Bone; 
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1.  Deformity  in  the  shape  of  a  depression  of  the  vertex.     All  the 
conditions  enumerated  on  page  24  must  be  excluded. 

2.  Hyperesthesia  of  the  scalp,  which  can  be  determined  by  repeated 
tests. 

3.  A  painful  scar.     At  times  pressure  upon  such  a  cicatrix  may 
cause  an  aura. 

4.  Persisting  evidences  of  intracranial  injury  or  of  fracture  of  the 
base,  such  as  nerve  paralysis,  etc. 

5.  The  development  of  a  traumatic  cephalhydrocele  in   children 
is  positive  proof  of  a  fracture  having  occurred  (see  page  20). 


Fig.  8. — Fracture  of  Occipital  Bone  Extending  into  the  Posterior  Fossa. 


The  examination  for  evidences  of  a  fracture  of  the  base  of  the 
skull  is  made  for  one  or  more  of  the  following  signs : 

1.  Hemorrhages  into  or  the  presence  of  air  in  the  subcutaneous 
tissues  around  the  base. 

2.  Escape  of  blood,  cerebrospinal  fluid,  or  even  brain  substance 
externally  from  certain  cavities,  such  as  the  ear,  nose,  and  mouth,  which 
communicate  with  the  seat  of  fracture. 

3.  Evidence  of  injury  of  the  cranial  nerves  or  of  the  vessels  at 
the  base  of  the  skull. 

I.  Hemorrhages  or  the  Presence  of  Air  in  the  Tissues. — Ecchy- 
moses  appearing  in  the  eyelids,  around  the  mastoid,  or  the  nape  of  the 
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neck  are  of  value  in  the  diagnosis  of  basal  fracture,  if  the  blow  has  not 
been  received  over  the  region  in  which  the  subcutaneous  hemorrhages 
have  occurred,  and  especially  if  the  latter  begin  to  appear  some  hours 
after  the  injury,  and  increase  in  amount  in  the  first  few  days.  Orbital 
(subconjunctival)  hemorrhages  are  quite  frequently  present,  and,  if 
excessive,  an  exophthalmos  may  be  produced,  which  is  almost  positive 
evidence  of  a  basal  fracture.  Escape  of  air  into  the  subcutaneous  tissues, 
producing  emphysema  or  a  crackling  sensation  of  the  skin  upon  palpa- 
tion, occurs  rarely  after  fractures  communicating  with  the  mastoid  cells 
or  frontal  sinuses,  and  when  found,  is  positive  evidence  of  a  fracture. 

2.  Escape  of  Blood,  etc.,  from  the  Ear,  Nose,  and  Mouth. — ^The 
escape  of  blood  from  the  ear  from  other  causes  than  a  fracture  of  the 
base,  is  of  short  duration  and  small  in  amount.  Bleeding  may  occur 
from  one  ear  alone,  or  it  may  take  place  from  both.  If  there  is  spurting 
of  the  blood,  the  internal  carotid  artery  must  have  been  torn.  If  it  occurs 
in  very  large  quantity  without  pulsation,  a  large  sinus  has  been  lacerated. 
Bleeding  from  the  ear  can  be  said  to  be  due  to  a  basal  fracture,  if  after 
cleansing  the  ear  and  wiping  out  the  blood,  one  excludes  the  following 
sources  of  hemorrhage :  Tearing  of  the  cartilaginous  auditory  canal  in  its 
anterior  or  posterior  wall,  simple  rupture  of  the  membrana  tympani,  and 
flow  of  blood  from  wounds  of  the  scalp  or  external  ear  into  the  canal. 
The  first  and  last  of  these  can  be  eliminated  by  cleansing  the  ear  and  then 
observing  the  reaccumulation  of  blood.  The  rupture  of  the  membrana 
tympani  causes  only  a  slight  and  transitory  hemorrhage. 

Blood  escaping  from  the  nose  or  mouth  is  only  of  diagnostic  value 
if  one  can  exclude  local  injury,  and  if  it  persists  for  a  number  of  hours. 
Very  rarely  one  can  observe  hemorrhage  in  the  retropharygneal  struc- 
tures or  the  escape  of  blood  from  the  Eustachian  tube,  when  the  mem- 
brana tympani  is  not  torn. 

In  an  article^  upon  530  cases  of  fracture  of  the  base  of  the  skull  ob- 
served in  the  Boston  City  Hospital,  Crandon  and  Wilson  state  that  74 
per  cent,  had  bleeding  from  the  ears,  nose  or  mouth,  usually  from  one 
ear  only.  The  ear  drum  was  always  broken.  Pharyngeal  bleeding  was 
to  be  interpreted  as  a  sign  of  severe  injury.  The  escape  of  cerebrospinal 
fluid  from  the  ear  or  nose  was  only  noted  in  27  cases — less  than  5  per 
cent. 

The  flow  of  cerebrospinal  fluid  most  often  occurs  from  the  ear, 
and  can  be  distinguished  from  blood-serum  by  the  large  quantity  of 
watery  fluid,  the  high  percentage  of  sodium  chlorid  and  the  small  per- 
centage of  albumin  which  it  contains. 

^  "Annals  of  Surgery,"  December,  1906. 
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Less  frequently  cerebrospinal  fluid  may  escape  from  the  mouth  or 
nose.  Several  cases  have  been  reported  where  a  diagnosis  of  basal 
fracture  has  been  confirmed  by  the  flow  of  cerebrospinal  fluid  persisting 
lor  years  after  the  injury  (rhinorrhea).  The  flow,  whether  from  the 
nose,  mouth,  or  ear,  is  increased  by  coughing  or  any  form  of  exertion. 


Fig.  q. — Method  of  Making  Pressure  upon  the  Supraorbital  Nerves. 

To  beSemployed  in  the  diagnosis  of  certain  intracranial  affections  (see  text).     The  examiner  should  stand  be- 

hindfthe  patient's  head,  and  make  pressure  with  the  index-finger  of  each  hand  over  the  supraorbital  notches. 


The  escape  of  brain  tissue  is  rare,  except  in  fractures  involving  the 
orbit  or  the  temporal  bone,  and,  when  present,  is  absolute  evidence  of 
a  fracture.     One  can  then  find  ganglion-cells  microscopically. 

3.  Injuries  of  the  Nerves  and  Vessels  at  the  Base.— (^)  Inju- 
ries oj  Nerves  in  Basal  Fractures. — In  fractures  of  the  base,  certain 
cranial  nerves  are  more  frequently  injured  than  others,  owing  to  the  fact 
that  the  majority  of  the  fractures  pass  through  the  petrous  portion  of  the 
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temporal  bone  (Fig.  6),  and  from  here  forward.  One  should  always  ex- 
amine a  patient  for  evidences  of  paralysis  of  the  seventh,  sixth,  third,  and 
fourth  nerves  in  the  order  named,  and  then  the  remaining  nerves.  At  the 
same  time  one  must  not  forget  that  injuries  of  all  of  these  nerves  can  occur 
without  fracture  of  the  base,  so  that  a  diagnosis  of  fracture  should  not  be 
made  from  nerve  paralysis  alone,  but  by  careful  consideration  of  the 
other  signs,  as  subcutaneous  hemorrhages,  flow  of  blood  or  cerebrospinal 
fluid  from  ears,  nose,  and  mouth  taken  in  conjunction  with  the  evidences 
of  nerve  or  vessel  injury  at  the 
base.  In  addition  to  these 
three  factors,  in  making  a  diag- 
nosis, a  fourth  is  to  be  added, 
and  that  is  whether  the  accom- 
panying signs  of  injury  to  the 
brain  (to  be  considered  later) 
confirm  the  diagnosis  already 
rendered  probable  by  the  other 
three. 

Injury  oj  the  Facial  Nerve. 
— ^This  shows  itself  as  a  per- 
ipheral paralysis  affecting  the 
ocular,  labial  and  nasal  groups 
of  muscles.  When  the  case  is 
first  examined,  this  paralysis 
may  often  be  demonstrated 
by  pressure  upon  the  supraor- 
bital nerves,  as  shown  in  Fig. 
9.  This  manipulation,  unless 
the  coma  is  extremely  deep, 
causes  such  pain  that  the  pa- 
tient will  contract  the  facial 
muscles  of  the  non-paralyzed 
side.  It  is  also  of  aid  in  dis- 
tinguishing genuine  from  feigned  unconsciousness  or  from  an  alcohohc 
stupor. 

The  paralysis  of  the  facial  nerve  is  usually  unilateral  and  may  in- 
volve other  branches  of  the  nerve  beside  those  supplying  the  muscles 
of  expression.  The  paralysis  is  rarely  permanent.  It,  hke  evidences 
of  injury  to  all  the  nerves  at  the  base,  may  not  appear  at  the  time  of 
the  accident,  but  several  days  later,  owing  to  a  secondary  periostitis. 

Injuries  of  the  Third,  Fourth,  and  Sixth  Nerves.— Injury   of   the 


^ 


Fig.  10.— Facial  Paralysis  or  Peripheral  Origin 
Following  Gunshot  Wound  of  Right  Facial 
Nerve. 

Note  the  inability  to  contract  the  muscles  of  the 
eyelids  and  the  muscles  of  expression  of  the  face  proper, 
resulting  in  obliteration  of  the  nasolabial  fold  and  droop- 
ing of  the  angle  of  the  mouth. 
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third  cranial  or  motor  oculi  nerve  causes  external  strabismus  and  ptosis. 
The  pupil  is  widely  dilated  and  does  not  react  to  either  light  or  accom- 
modation. There  is  also  double  vision.  Injury  of  the  fourth  nerve 
causes  diplopia.  In  attempts  at  downward  convergent  vision  the  in- 
ternal rotation  of  the  eyeball  fails  to  take  place. 

Paralysis  of  the  stxth  nerve  results  in  internal  strabismus  and  marked 
diplopia.  The  injuries  of  all  these  nerves  are  usually  unilateral,  owing 
to  their  involvement  in  fractures  involving  the  base  close  to  the  apex 
of  the  orbit,  and  the  paralyses  often  occur  together. 

Injury  oj  the  Auditory  Nerve. — ^According  to  some  authors  (Raw- 
ling),  the  seventh  and  eighth  nerves  are  more  frequently  injured  than 
any  others,  but  others  (Graf  and  Brun),  from  the  analysis  of  a  large 
number  of  cases,  state  that  the  order  given  above,  viz.,  seventh,  third, 
fourth,  and  sixth,  represents  the  greater  frequency  of  involvement. 
Crandon  and  Wilson  found  that  paralysis  of  the  seventh  and  eighth 
usually  occurred  together. 

The  eighth  nerve  is  most  frequently  involved  in  fracture  of  the 
base  with  the  seventh,  and  upon  this  association  rests  much  of  the  ques- 
tion as  to  whether  the  deafness  resulted  from  the  injury.  If  the  auditory 
nerve  is  injured  there  is  loss  of  hearing  by  bone  conduction  and  loss 
of  hearing  of  the  higher  tones.  The  deafness  usually  disappears  unless 
the  ossicles  are  broken. 

Injuries  of  the  Olfactory  Nerve. — ^The  effect  of  injury  to  this  nerve 
is  anosmia,  or  a  loss  of  sense  of  smell  on  the  side  of  injury.  The  presence 
of  anosmia  aids  in  localizing  the  fracture  in  the  anterior  fossa  (cribri- 
form plate  of  ethmoid).  One  must  rule  out  hysteria,  catarrhal  nasal 
conditions,  and  fifth-nerve  disturbances,  since  true  anosmia  as  a  result 
of  basal  fracture  is  quite  rare. 

Injury  of  the  Optic  Nerve. — ^A  fracture  of  the  base  may  be  followed 
by  choked  disc,  because  the  dural  covering  of  the  nerve  is  injured; 
this  quickly  subsides,  but  an  optic  atrophy  may  remain. 

Injury  of  the  Trigeminal  Nerve. — ^This  nerve  is  seldom  involved 
in  fractures  of  the  base,  and  if  so  injured,  it  only  involves  the  ophthalmic 
branch,  as  a  rule.  There  may  be  both  sensory  and  motor  disturbances. 
The  motor  are  loss  of  function  of  the  masseter  and  pter}^goid  muscles 
on  the  side  of  the  injury,  so  that  the  patient  is  unable  to  keep  the  jaws 
tightly  together.  The  loss  of  sensation  involves  almost  the  entire 
lateral  half  of  the  face,  the  conjunctiva,  nasal  and  buccal  mucous  mem- 
branes, including  the  tongue,  often  causing  a  trophic  ulcer  of  the 
cornea. 

Injury  of  the  Ninth,  Tenth,  and  Eleventh  Nerves. — Comparatively 
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few  cases  of  injuries  to  these  nerves  have  been  reported  following 
fracture  of  the  base.  The  paralyses  of  all  three  of  these  nerves  are 
often  associated,  on  account  of  their  close  relation  at  the  base.  In 
four  of  the  cases  reported  there  was  dysphagia  from  paralysis  of  the 
palatal  muscles.  There  were  also  disturbances  of  speech  and  of  voice, 
due  to  paralysis  of  the  recurrent  laryngeal.  In  three  of  five  cases  there 
was  unilateral  anesthesia  of  the  pharynx  and  larynx,  and  in  two,  dis- 
turbances of  taste. 

In  several  cases  in 
which  there  has  been 
predominant  involve- 
ment of  the  eleventh 
or  spinal  accessory,  it 

causes  slight  difhculty       I'  ^^^^^^^^^^^■n»H||^p'  ^ 

in  raising  of  the  arm,       I  ^^H^^^^^^^^^^^^^^v         l 

due  to  paralysis  of 
the  trapezius  (Fig.  ii) 
muscle. 

Injuries  of  the 
Twelfth  or  Hypoglos- 
sal Nerve  . — ^T  h  i  s 
nerve  is  also  rarely  in- 
volved, very  few  cases 
having  been  reported. 
Its  paralysis  causes 
difficult  deglutition, 
atrophy  of  the  tongue, 
and  speech  is  affected. 
Its  injury  is  almost 
always  in  association 
with  that  of  the  ninth, 
tenth,  and  eleventh 
nerves. 

(B)  Injuries  of  the  Vessels  at  the  Base  of  the  Skull  in  Fractures  of  the 
Same. — The  diagnosis  of  these  has  been  briefly  referred  to  on  page  29. 
Special  interest,  however,  is  attached  to  cases  of  fractures  of  the  base  ac- 
companied by  simultaneous  injury  of  the  internal  carotid  artery  and 
cavernous  sinus,  resulting  in  the  formation  of  an  arteriovenous  aneu- 
rysm. This  result  of  a  fracture  of  the  base  can  be  diagnosed  by  the 
presence  of  a  pulsating  exophthalmos.  There  is  marked  protrusion 
of  the  eyeball;  the  upper  eyelid  is  swollen  and  tense,  and  there  is  a  dis- 
3 


Fig.  II. — Paralysis  OF  THE  Right  Trapezius  Muscle,  as  a  Re- 
sult OF  Cutting  the  Spinal  Accessory  Nerve  During  an 
Operation  for  Tubercular  Glands  of  the  Neck. 

P.  Points  to  the  paralyzed  muscle.  Observe  the  depression  on  the  right 
side  of  the  neck  (paralyzed  side). 
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tinct  pulsation  and  bruit — the  latter  two,  in  cases  where  the  common 
carotid  is  compressed.  Pulsating  exophthalmos  may,  however,  follow 
a  fracture  (gunshot  wound  of  petrous  portion  of  temporal)  at  another 
part  of  the  skull,  as  reported  by  Barnard,^  and  then  be  due  to  as  ac- 
culated  aneurysm  of  the  internal  carotid,  without  venous  communi- 
cation. In  313  cases  of  pulsating  exophthalmos  collected  up  to  the 
middle  of  1907  by  G.  E.  de  Schweinitz,^  over  two-thirds  were  the  result 
of  trauma.     The  symptoms  may  appear  immediately  after  the  injury  or 


Fig.  12. — Most  Frequknt  I-ines  of  Fracture  of  Base  of  Skull. 
The  black  arrows  indicate  their  direction  if  they  traverse  further  than  indicated  in  the  illustration:  i,  Frac- 
ture of  anterior  fossa;  2,  3,  fractures  of  middle  fossa;  4,  fracture  of  posterior  fossa. 


some  days  to  even  years  later.     The  reader  is  referred  to  the  excellent 
article  of  de  Schweinitz  for  a  more  detailed  account  of  this  condition. 

Diagnosis  of  Fracture  of  Individual  Fossae  of  the  Base.— 
In  addition  to  being  able  to  make  a  diagnosis  of  fracture  of  the 
base  per  se,  it  may  also  become  necessary  to  ascertain  through  which 
fossai  the  fracture  has  occurred.     The  majority  of  fractures  of  the  vertex 

^  "Annals  of  Surgery,"  May,  1904. 

^  Keen's  "System  of  Surgery,"  vol.  iv. 
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due  to  a  fall  from  a  height  or  a  blow  upon  the  skull  by  some  blunt  instru- 
ment are  followed  by  a  fracture  of  the  corresponding  fossa  of  the  base. 
The  statistics  of  Brun  show  that  75  per  cent,  of  fractures  of  the  vertex 
are  accompanied  by  a  fracture  of  the  base,  and  that  the  middle  fossa  is 


Anterior  branch  of 

middle  meningeal 

artery 


Gasserian  ganglion 


Posterior  branch 

middle  meningeal 

artery 

Superior  petrosal 

sinus 


Olfactory  nerve 


Optic  nerve 

Internal  carotid  artery 


Facial  nerve 

Auditory  nerve 

Vagus  nerve 
_  Glossopharyngeal  n. 
__  Spinal  accessory  n. 


Sigmoid  sinus         |    Hypoglossal  nerve 

Lateral  sinus 

Fig.  13.— View  of   Base  of   Skull,  Showing    Relation   of  Cranial   Nerves,  Carotid  and  Middle 

Meningeal  Arteries,  and  Sinuses  to  the  Foss.*:. 
This  illustration  shows  on  the  right  side  of  the  skull  the  most  frequent  lines  of  fracture  at  the  base  of  the  sku  11 


the  one  most  often  involved.  In  many  cases  of  fracture  of  the  base  fol- 
lowing a  punctured  or  gunshot  wound,  the  location  of  the  wound  of  en- 
trance is  of  assistance. 

The  greater  number  of  basal  fracture  hnes  pass  through  the  petrous 
portion  of  one  or  both  temporal  bones,  either  as  extensions  or  isolated 
fractures.^     Many  fractures  involve  two  or  more  fossag  (Fig.  12). 

^  Patel:  "  Revue  de  Chirurgie,"  April,  1903. 
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Aside  from  these  facts,  the  following  table  may  be  of  aid  (Fig.  13): 

r  I.  Subconjunctival  and  subcutaneous  (eyelids)  hemor- 
rhages. 
2.  Exophthalmos  (due  to  retrobulbar  hemorrhage). 

Fractures  of  anterior  fossae ■{   3.  Bleeding  or  escape  of  cerebrospinal  fluid  or  brain 

substance  from  the  nose  or  mouth. 

4.  Pulsating  exophthalmos. 

5.  Anosmia  (due  to  olfactory  nerve  injury). 

1.  Subcutaneous  hemorrhages  around  the  mastoid. 

2.  Bleeding  and  escape  of  cerebrospinal  fluid  or  brain 
substance  from  the   ear   and   mouth  (per  Eusta- 

Fractures  of  middle  fossae -j  chian  tube). 

3.  Signs  of  injury  of  second,  third,  fourth,  fifth,  sixth, 
I  and  at  times  of  seventh  cranial  nerves  (see  pages 

I-  30,3'^)- 

f  I.  Subcutaneous  hemorrhages  at  upper  part  of  back 

of  neck. 
Fractures  of  posterior  fossa? ^2.  Evidence  of  injury  of  seventh,  eighth,  ninth,  tenth, 

eleventh,  and  twelfth  nerves, 
[  3.  Bleeding  from  the  ear. 

Albuminuria  and  glycosuria  have  been  reported  after  basal  fracture, 
but  are  of  no  diagnostic  value. 

IV.  Evidences  of  Intracranial  Injury. 

In  by  far  the  greater  number  of  cases  a  fracture  of  either  the  vertex 
or  of  the  base  is  accompanied  by  unconsciousness  and  other  symptoms 
of  intracranial  injury.  This  is  especially  true  of  depressed  fractures 
of  the  vertex,  fissured  fractures  of  the  temporal  region  (middle  menin- 
geal hemorrhage),  and  the  majority  of  fractures  of  the  base. 

The  diagnosis  of  which  particular  form  of  injury  to  the  intracranial 
structures  has  occurred  depends,  first,  upon  the  length  of  time  which 
has  elapsed  since  the  accident;  and,  second,  upon  a  careful  analysis  of 
the  symptoms. 

The  length  of  time  since  the  accident  is  of  value  because  there  is  a 
certain  sequence  in  which  symptoms  of  the  various  conditions  show 
themselves. 

1.  In  the  first  forty-eight  hours  concussion,  compression,  and  con- 
tusion symptoms  appear. 

2.  After  the  first  forty-eight  hours  symptoms  of  spreading  edema, 
meningitis,  cerebral  abscess,  hernia  cerebri,  and  pyemia  from  sinus 
thrombosis  may  begin  to  appear.  Quite  rarely  compression  symptoms 
may  show  themselves  for  the  first  time  some  days  after  an  injury,  a 
condition  known  as  late  traumatic  apoplexy  (page  95). 
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3.  After  the  immediate  effects  of  injury  have  either  disappeared  or 
improved,  the  so-called  late  sequela,  such  as  traumatic  neuroses,  epilepsy, 
and  chronic  traumatic  abscess,  may  appear. 

In  the  majority  of  cases  it  is  of  the  utmost  importance,  both  as 
regards  prognosis  and  treatment,  to  make  a  diagnosis  as  soon  as  possible 
after  the  accident.  This  can  be  done  at  times  after  the  first  examination 
of  the  injured  person.  In  other  cases  a  second  or  third  analysis  of 
the  symptoms  at  intervals  of  a  fev^  hours  will  usually  enable  a  diagnosis 
to  be  made,  even  where  two  or  more  of  these  intracranial  conditions 
are  present  together. 

Concussion,  compression,  and  contusion  of  the  brain  usually  occur 
as  comphcations  of  fractures  either  of  the  vertex  or  base,  so  that  the 
presence  of  such  a  fracture  must  be  taken  into  consideration  in  the 
diagnosis  of  intracranial  injuries.  It  must,  however,  not  be  forgotten 
that  serious  damage  to  the  brain,  intracranial  blood-vessels,  and  nerves 
may  also  occur  after  mere  contusions  of  the  skull  (see  page  46),  after 
falls  upon  the  feet  or  buttocks,  or  after  blows  or  falls  upon  the  chin  or 
head  without  a  fracture  of  the  skull. 

CONCUSSION  OF  THE  BRAIN. 

Concussion  symptoms  always  appear  immediately  ajter  the  injury, 
but  vary  somewhat  in  their  severity.  They  occur  with  especial  fre- 
quency after  fractures  of  the  base.  Graf  found  concussion  symptoms 
in  76  of  90  cases  of  fracture  of  the  base.  There  are  three  classes  of 
cases:  (a)  mild;  (b)  moderately  severe,  and  (c)  severe.  There  is  usually 
an  initial  stage  of  depression,  and  a  second  stage  of  irritation  or  reaction. 


FIRST  OR  STAGE   OF  DEPRESSION. 


Mild  Cases. 

1.  Unconscious  for  a   few 

seconds    to    minutes, 
rarely  half  an  hour. 

2.  Pulse  but  little  affected. 

3.  Respirations      a      little 

slower  than  normal. 

4.  Skin  pale  and  cold. 

5.  Vertigo,      tinnitus,      or 

flashes  of  light. 

6.  No   memory   of   events 

just    before    accident. 

7.  No  rise  in  blood-pres- 

sure. 


Moderately  Severe. 

1.  Unconscious  for  a  num- 

ber of  hours. 

2.  Pulse  rapid  and  small. 

3.  Respirations    slow    and 

shallow. 

4.  Skin     pale,     cold,    and 

clammy. 

5.  Pupils  contracted  or  di- 

lated, equal,  and  re- 
spond to  light. 

6.  No  memory  of  events  be- 

fore accident,  when  re- 
action sets  in. 

7.  Involuntary    micturition 

and  defecation. 

8.  Vomiting — either  during 

period  of  unconscious- 
ness or  upon  recovery 
from  same. 


Severe. 
I.  Unconscious  for   a  short 
period,     followed      by 
death. 

2.  Pulse  rapid  and  weak. 

3.  Respirations  shallow  and 

rapid. 

4.  Skin  pale,  cold,  and  clam- 

my. 

5.  Pupils  same  as  in  moder- 

ately severe. 


7.  Same    as    in    moderately 

severe. 

8.  Subnormal  temperature. 
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Stage  of  Depression. — {Continued.) 
Mild  Cases.  Moderately  Severe,  Severe. 

9.  Traces  of  sugar  or  albu-       9.  Rise  in  blood-pressure  in 
min  or  both  in  urine.  early  portion,  but  rapid 

fall    as    vasomotor   and 
other     centers     in     the 
medulla   become   para- 
lyzed. 
10.  Rise    in    blood-pressure 
immediately      after 
trauma. 

SECOND,  OR  STAGE  OF  IRRITATION  OR  REACTION. 

1.  Pulse  becomes  stronger  and  more  rapid,  until  normal. 

2.  Respirations  deeper  and  more  rapid,  until  normal. 

3.  Surface  of  skin  becomes  warmer  and  redder. 

4.  Temperature  normal  or  slightly  above. 

5.  Great  mental  irritability  and  apathy. 

6.  Some  vomiting. 

The  symptoms  of  concussion  in  the  average  case  will  be  considered 
below  in  differentiating  it  from  compression  and  contusion  (see  page 
95).  In  the  average  case  of  concussion  there  is  always  more  or  less  ac- 
companying contusion  of  the  brain  or  hemorrhages  into  the  piaarachnoid 
(see  Fig.  17).  If  the  contusion  has  occurred  in  a  portion  of  the  brain 
whose  function  is  not  known,  the  concussion  symptoms  predominate. 
If,  however,  the  contusion  affects  the  motor  cortex  on  both  sides  of  the 
cerebrum,  bilateral  twitchings  are  often  an  accompaniment  of  the  con- 
cussion. In  general,  it  may  be  said  that  if  the  concussion  symptoms  are 
of  long  duration,  more  or  less  contusion  should  be  suspected  unless  the 
clinical  signs  of  a  concussion  show  a  distinct  change  to  those  of  com- 
pression. 

COMPRESSION  OF  THE  BRAIN. 

The  symptoms  of  cerebral  compression  of  traumatic  and  non-trau- 
matic origin  vary  both  in  their  intensity  and  in  the  time  of  onset,  accord- 
ing to  the  cause,  as  follows : 

I.  Compression  from  splinters  of  depressed  fracture  (Fig.  14). 
The  symptoms  appear  almost  immediately  after  the  injury  and  are  asso- 
ciated with  those  of  concussion  and  contusion  (see  table  on  page  95). 

II.  Compression  from  intracranial  hemorrhage. 

This  may  arise — {a)  from  the  middle  meningeal  artery  (extradural 
hematoma  or  in  pachymeningitis  hemorrhagica. 

{h)  From  the  piaarachnoid  (subdural  hematoma  or  intermeningeal 
hemorrhage). 
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(c)  From  the  vertebral  arteries  and  intracranial  portions  of  the 
internal  carotids. 

(d)  From  the  venous  sinuses. 

Compression    from   any   of  these    causes  appears  in  one  of   four 
ways: 

1.  First,  the  patient  shows  symptoms  of  concus- 
sion, then  a  free  interval  occurs  which  is  followed 
by  compression  symptoms. 

2.  There  is  a  distinct  interval  after  the  accident 
without  any  symptoms  of  intracranial  injury,  then 
signs  of  compression  begin  to  appear. 

3.  No  perceptible  interval  between  the  symptoms 
of  concussion  and  of  compression,  the  symptoms  of 
the  concussion  at  first  obscuring  those  of  the  com- 
pression. 

4.  Compression  symptoms  may  rarely  appear  a 

number  of  days  after  the  accident 
(late  traumatic  apoplexy). 

III.  Compression  symptoms 
from  infection  of  the  meninges  or 
the  brain,  or  from  tumors  of  the 
brain. 

Signs  of  cerebral  compression 
due  to  infection  appear  after  the 
first  forty-eight  hours  (page  61). 

Compression  symptoms  due  to  extradural  hema- 
toma from  a  laceration  of  the  middle  meningeal  artery 
appear  early,  and  are  quite  marked  within  a  few  hours 
after  their  onset.  In  elderly  persons  there  is  usually 
no  interval  at  all,  or  a  very  short  one,  between  the 
time  of  onset  of  the  symptoms  of  concussion  and 
those  of  compression.  Hemorrhage  from  injury  of 
the  vessels  of  the  pia  arachnoid  or  the  sinuses  cannot 
be  distinguished  from  middle  meningeal  hemorrhage 
in  the  majority  of  cases,  but  it  frequently  appears 
later,  is  less  rapid,  and  the  symptoms  are  not  so 
marked  (see  page  54). 
The  experimental  work  of  Kocher^  and  of  Cushing^  on  the  subject 
of  cerebral  compression  is  being  so  rapidly  confirmed  by  cHnical  obser- 

^  Nothnagel's  "  Specielle  Pathologic,"  Bd.  ix,  3. 

2  "American  Journal  Medical  Sciences,"  June,  1903. 


Fig.  14. — Fracture  of 
Skull  with  De- 
pressed Fragments 
(Scudder). 

Compression  of  brain  by 
bone. 


Fig.  15. — Fracture  of 
Skull  with  Mid- 
dle Meningeal 
Hemorrhage  (Scud- 
der). 

Compression  of  brain  by 
blood. 
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vations,  that  the  classification  given  by  them  will  be  followed  here. 
According  to  these  writers,  there  are  four  stages  of  compression  of  the 
brain. 

First,  or  State  of  Compensation. — There  are  practically  no  symp- 
toms with  the  exception  of  severe  headache,  which  may  be  due  to  irrita- 
tion of  the  dura. 

Second,  or  Early  Stage  of  Manifest  Pressure. — The  symptoms  of 
this  stage  are  due  to  an  obstruction  to  the  outflow  of  venous  blood  (dys- 
diaemyrrhosis) .     They  are : 

(a)  Headache — location  varies  according  to  seat  of  lesion. 

(b)  Delirium,  great  irritability,  and  restlessness. 

(c)  Dullness  of  perception. 


Fig.  i6. — Riva-Rocci  Sphygmomanometer  as  Modified  by  Cook. 

(d)  Pupils  contracted  or  unequal.  May  have  conjugate  deviation 
of  eyeball. 

(e)  Choked  disc. 

(/)  Pulse  slower  than  normal  (50  to  70)  unless  there  is  much  fever. 
Tension  moderately  increased. 

(g)  Respiration  slower  than  normal,  but  regular. 

(h)  Temperature  higher  than  normal  (101°  to  103°).  The  greater 
the  degreee  of  compression,  the  higher  the  temperature.  On  page  47 
reference  is  made  to  the  fact  that  one  of  the  most  characteristic  evidences 
of  the  presence  of  cerebral  contusion  is  fever.  If  there  is  moderate  ele- 
vation and  the  temperature  remains  stationary,  the  essential  or  para- 
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mount  lesion  is  compression  from  hemorrhage,  whereas  if  the  tempera- 
ture is  quite  high,  cerebral  contusion  predominates. 

(y)  Rise  of  blood-pressure.  This  can  be  determined  by  the  use  of 
the  modified  Riva-Rocci  apparatus  (Fig.  16). 

In  cases  of  compression  in  the  second  stage  (incipient  or  mild 
compression),  there  will  be  moderate  increase  of  blood-pressure  to 
180  to  19c  mm.  of  Hg.  If  this  does  not  rise,  it  indicates  that  the  intra- 
cerebral tension  has  not  increased.  Concussion  will  cause  a  rise  in 
blood-pressure  immediately  after  the  accident,  but  it  decreases  as  the 
symptoms  subside.  In  cases  where  moderate  compression  exists,  in 
addition  to  the  concussion,  the  blood-pressure  either  remains  stationar}' 
or  there  is  a  Hght  rise,  due  to  a  posttraumatic  cerebral  edema  (Cannon- 
Bullard^). 

Third,  or  Stage  of  Manifest  Pressure.— In  this  stage  the  compres- 
sion is  so  great  as  to  cause  an  anemia  of  both  the  cortex  and  the  medulla 
(adiaemyrrhosis) .  The  vasomotor  center  is  stimulated  and  causes  such  a 
rise  in  blood-pressure  that  it  compensates  for  the  increased  intracranial 
tension.  The  diagnosis  of  this  stage  of  compression  may  be  made  from 
the  following  (see  footnote^)  symptoms: 

(a)  The  patient  is  deeply  stuporous  and  gradually  becomes  coma- 
tose. 

(b)  The  pupil  is  dilated  and  not  responsive  on  the  side  of  the  lesion. 
There  may  be  conjugate  deviation  of  the  eyeballs  toward  the  side  of  the 
lesion. 

(c)  Marked  choked  disc. 

(d)  Pulse  very  slow  unless  there  is  fe^'er.  May  drop  to  40  or  50  and 
is  of  high  tension. 

(e)  Respirations  much  slower  than  normal  and  stertorous.  They 
may  be  Cheyne- Stokes  in  character. 

(/)  Temperature  higher  than  normal.  It  rises  as  the  compression 
increases. 

(g)  Blood-pressure  greatly  increased.  In  case  the  hemorrhage 
(if  this  be  the  cause  of  the  compression)  is  subdural  (intermeningeal), 
the  increase  is  slow  and  only  moderate;  if,  however,  there  is  a  large 
extradural  clot  or  a  large  fragment  of  depressed  bone,  the  rise  will  be 
rapid  and  quite  marked,  falling  soon  after  the  pressure  is  relieved, 
oi'  if  this  does  not  occur,  the  fourth  or  stage  of  paralysis  sets  in,  with 

^  "Boston  Medical  and  Surgical  Journal,"  August,  1901. 

2  The  symptoms  of  this  stage  should  be  compared  with  those  of  the  early  stage  of 
manifest  pressure. 
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its  marked  fall  of  blood-pressure.  Following  the  primary  fall  after 
the  operation  there  may  be  a  second  rise,  due  to  a  variable  degree  of 
cerebral  edema. 

(h)  Focal  symptoms.  These  may  or  may  not  be  present,  according 
to  whether  or  not  the  pressure  is  exerted  over  a  localized  area.  If 
present,  there  may  be  hemiplegia  on  the  opposite  side,  or  a  monoplegia, 
sometimes  preceded  by  twitchings  or  convulsions  of  the  affected  muscles. 
There  is  also  increase  of  the  deep  or  tendon  reflexes,  with  loss  of  control 
of  the  bladder  and  rectum. 

Fourth,  or  Stage  of  Paralysis. — In  this  stage  the  intracranial 
tension  can  no  longer  be  compensated  for  by  increased  blood-pressure, 
and  there  is  inhibition  of  the  functions  of  the  medulla  through  extreme 
anemia.  The  symptoms  are  usually  preceded  by  those  of  the  third, 
or  stage  of  manifest  pressure.  In  this  terminal  or  paralytic  stage  the 
diagnosis  may  be  made  from  the  following  symptoms : 

(a)  Deep  coma.     The  patient  cannot  be  aroused. 

(b)  The  pupils  are  dilated  and  not  responsive. 

(c)  The  pulse  is  rapid  and  weak,  corresponding  to  the  fall  in  blood- 
pressure. 

(d)  The  respirations  are  shallow  and  irregular.  Frequently  they 
are  of  the  Cheyne- Stokes'  type. 

(e)  Rapid  fall  in  blood-pressure. 

Differentiation  of  Compression  Coma  from  other  Forms  of  Coma. 
Many  patients  are  seen   under  one  of  the  following  conditions, 
when  the  differential  diagnosis  must  be  made  between  coma  due  to 
cerebral  compression  and  that  due  to  other  causes: 

1.  A  comatose  middle-aged  man  or  woman  is  brought  to  the  hospital 
with  the  history  of  having  fallen  on  the  street  and  received  a  scalp 
wound,  an  hour  or  less  before  admission. 

2.  Same  condition  and  history  as  above,  but  smell  of  alcohol  in 
breath  very  marked. 

3.  Man  apparently  deeply  unconscious,  with  no  external  wound  or 
signs  of  injury,  but  with  a  history  of  having  fallen,  six  or  eight  hours 
before  examination. 

One  must  distinguish  the  symptoms  of  traumatic  cerebral  compression 
under  any  or  all  of  the  above  conditions  from  the  following  forms  of 
feigned  or  genuine  coma : 

(a)  Coma  due  to  ordinary  cerebral  apoplexy  or  to  pachymeningitis 
hemorrhagica. 


CEREBRAL    CONTUSION   OR   LACERATION.  43 

(b)  Uremic  coma. 

(c)  Diabetic  coma. 

(d)  Alcoholism. 

(e)  Opium  poisoning. 

(/)  Hysterical  coma  (or  often  malingering). 

The  diagnosis  which  is  the  most  difficult,  is  in  the  class  of  cases 
mentioned  under  3,  where  the  patient  has,  for  example,  been  placed  in 
the  cell  of  a  police  station  over  night,  with  a  diagnosis  of  alcohoHsm 
made  by  the  officers.  Here  the  fall  was  originally  due  to  the  alco- 
hol, but  resulted  in  a  skull  fracture  with  hemorrhage,  and  the  free 
interval  between  concussion  and  compression  either  did  not  exist,  or  was 
overlooked.  This  instance  is  especially  referred  to  on  account  of  the 
fallacious  teaching  that  symptoms  of  compression  are  always  preceded 
by  a  free  interval,  which  latter  is  diagnostic  of  this  condition.  Every 
case  of  coma  must  be  systematically  examined  before  a  diagnosis  is  made. 
The  average  duration  of  life  in  non-operated  cases  of  middle  meningeal 
hemorrhage  is  25  hours  (Brun),  and  this  fact  emphasizes  the  impor- 
tance of  an  early  diagnosis  of  cerebral  compression  of  traumatic 
origin. 

The  differential  diagnosis  of  the  various  forms  of  intracranial  injury 
will  be  taken  up  at  the  end  of  this  section.  As  can  be  seen  from  the 
accompanying  table,  it  will  not  be  difficult  to  make  a  diagnosis  of  the 
nature  of  the  coma,  if  the  patient  is  systematically  examined,  as  to — (a) 
the  history  preceding  the  onset,  if  obtainable,  (b)  the  condition  of  the 
pupils,  (c)  examination  of  the  skull,  (d)  examination  of  the  extremities 
as  to  paralysis,  (e)  observation  of  the  pulse,  (/)  respiration,  (g)  tem- 
perature, (h)  urine,  and  finally  if  an  (i)  ophthalmoscopic  examination  is 
made. 

CEREBRAL  CONTUSION  OR  LACERATION. 

The  symptoms  of  injury  of  the  brain  are  due  either  (a)  to  punctate  or 
somewhat  larger  foci  of  contusion,  which  may  involve  various  area  of  the 
cortex,  the  conducting  tracts,  the  cerebellum,  the  pons,  and  the  medulla 
or  (b)  it  may  be  the  result  of  a  mechanical  destruction  of  the  nervous  ele- 
ments, which  it  is  impossible  to  demonstrate  (Fig.  17). 

Contusion  may  be  either  direct,  i.  e.,  in  close  relation  to  the  seat 
of  injury,  or  it  may  be  indirect,  at  the  end  of  the  poles  of  force  which 
start  at  the  point  of  impact. 

Evidences  of  contusion  are  usually  most  marked  at  the  base  of  the 
brain,  especially  in  the  cerebellum,  pons,  and  medulla.     Next  in  order 
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of  frequency  are  the  frontal  and  temporo-sphenoidal  lobes  (Fig.  17). 
Sixty  per  cent,  of  the  deaths  in  the  first  twelve  hours  in  470  cases  of 
skull  fractures,  observed  at  the  Heidelberg  clinic  (Brun),  were  found 
to  be  due  to  contusion  of  the  brain  and  this  was  most  marked  in  the 
cerebellum. 

Bullets,  blunt  instruments  thrust  into  the  skull,  or  the  splinters 
of  a  depressed  fracture  cause  locahzed  foci  of  contusion,  also  called 
laceration  of  brain  substance,  whose  symptoms  depend  primarily  upon 
the  area  involved,  i.  e.,  upon  their  degree  of  penetration.     The  symptoms 


Fig.    17.— Sagittal    Section  of  Brain  in  a  Case  of  Extensive  Traumatic    Hemorrhage    into    the 

Frontal  Lobes 

B,  Large  clot  occupying  a  cavity  in  the  frontal  lobe.     Note  the  hemorrhages  into  the  piaarachnoid  as  seen  in 

the  sulci  along  the  upper  surface. 

produced  immediately  after  the  injur}'  do  not  differ  from  those  resulting 
from  a  non-penetrating  force. 

Contusion  or  laceration  of  the  brain  may  be  present  under  one  of 
several  different  clinical  pictures,  as  follows : 

(a)  As  generalized  or  localized  convulsions,  obscured  from  further 
recognition  by  the  symptoms  of  concussion  or  compression,  or  the  oc- 
currence of  convulsions  during  the  first  forty-eight  hours,  accompanied 
by  a  marked  rise  in  temperature  and  delirium.  After  this  period,  such 
symptoms  are  due  to  infective  conditions,  such  as  meningoencephalitis 
(see  page  64).  In  general,  it  may  be  said  that  persistent  high  temperature 
during  the  first  days  after  a  head  injury  signifies  cerebral  contusion, 
especially  if  it  is  accompanied  by  convulsions,  unilateral  or  bilateral. 
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(b)  As  early  focal  symptoms  (aphasia,  etc.)  in  cases  where  the  signs 
of  concussion  or  compression  are  either  absent  or  present  only  for  a 
short  interval. 

(c)  As  late  focal  symptoms  which  show  themselves  (in  the  form 
of  pareses  or  paralyses,  etc.)  during  convalescence  from  the  immediate 
effects  of  an  injury  such  as  concussion  or  compression. 


Fig.  i8. — View  of  Base  of  Brain  in  a  Case  of  Extensive  Traumatic  Hemorrhage  into  the  Frontal 

Lobes, 
Same  case  as  shown  in  Fig.  17.    B,  B,  Blood-clots  occupying  a  large  cavity  in  the  right  frontal  lobe. 

(d)  In  some  cases  of  cerebral  contusion,  even  without  demonstrable 
fracture  of  the  skull,  a  cerebral  abscess  may  develop  during  the  first  two 
to  three  weeks  after  the  injury.  The  onset  of  symptoms  does  not  differ 
from  that  seen  in  the  acute  traumatic  variety  of  cerebral  abscesses  de- 
scribed on  page  64. 

The  diagnosis  of  the  first  of  these  three  groups  (a)  is  a  very  difficult 
one.  This  is  due  to  the  fact  that  the  symptoms  of  concussion  (loss  of 
consciousness,  slow   pulse   and    respiration,  etc.),  or   again   those   of 
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compression  (very  slow  pulse  and  respiration,  deep  coma,  etc.),  may 
in  some  cases  obscure  the  clinical  picture  to  such  an  extent  that  it  is 
impossible  to  make  an  absolute  diagnosis  of  a  contusion.  One  can 
surmise  its  presence  when  twitchings  or  convulsions  accompanied  by 
high  temperature  appear  immediately  after  the  injury.  These  convul- 
sions are  at  times  present  only  on  the  side  of  the  injury;  at  others  on  the 
opposite  side  of  the  body,  or  again  are  quite  generalized.  All  of  these 
symptoms  show  an  irritation  of  the  cortical  centers. 

The  second  class  of  cases  (b)  is  much  easier  to  diagnose,  for  the 
reason  that  the  loss  of  consciousness  was  very  slight  or  transitory,  or 
not  even  present.  The  signs  of  brain  contusion  most  frequently  found  in 
these  cases  are  pareses  or  paralyses  of  the  face,  arm,  or  leg  of  the  side  of 
the  body  opposite  to  that  of  the  injury,  with  or  without  aphasia.  The 
aphasia  may  appear  as  an  isolated  paralysis,  and  by  some  writers  (Koenig) 
is  considered  as  one  of  the  most  characteristic  signs  of  contusion  of 
the  brain.  The  correct  interpretation  of  the  early  signs  of  focal  brain 
injury,  as  well  as  of  those  occurring  in  the  manner  described  in  class  c 
(i.  e.,  after  the  symptoms  of  concussion  or  compression  have  begun  to 
disappear)  can  be  made  only  if  we  recall  the  more  important  facts 
in  our  present  knowledge  of  cerebral  localization.  In  other  words, 
we  can  diagnose  contusion  only  from  certain  symptoms  indicating  focal 
lesions  plus  temperature.  According  to  Phelps,^  the  temperature  is 
the  most  important  indication  of  the  nature  of  the  essential  lesion. 
Its  degree  of  elevation  measures  the  extent  of  the  injury  to  the  cere- 
bral tissue.  If  moderately  elevated  and  nearly  stationary  it  means 
superficial  (piaarachnoid)  hemorrhages  (Fig.  17)  with  slight  cere- 
bral impHcation.  If  high,  the  cerebral  contusion  and  progressive  it 
indicates  serious  cerebral  changes.  Remissions  and  exacerbations  sig- 
nify (aside  from  septic  comphcations)  fluctuations  in  hyperemia  and 
edema. 

Cerebral  Localization  (Figs.  19-23).  (See  foot-note.) 
I.  Ascending  Frontal  Convolution  (Precentral  Gyrus) : 

(a)  Motor  centers  for  leg  in  upper  third. 

(b)  Motor  centers  for  arm  in  middle  third. 

(c)  Motor  centers  for  face  and  tongue  in  lower  third. 

*  "Annals  of  Surgery,"  December,  1906. 

2  The  best-known  cortical  areas  are  the  motor,  speech,  visual,  auditory,  smell  and 
psychical.  Grunbaum  and  Sherrington  (in  1902)  have  demonstrated  in  the  cortex  of  the 
higher  apes,  that  the  motor  area  was  found  the  whole  length  of  the  precentral  convolution 
and  the  entire  length  of  the  central  fissure  of  Rolando.     These  observations  have  been 
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The  total  destruction  of  the  entire  precentral  gyrus  would  result  in 
complete  and  permanent  hemiplegia  of  the  opposite  side  of  the  body. 

Most  frequently  the  cortical  centers  are  not  completely  destroyed, 
so  that  the  paralysis  involves  only  one  or  more  of  the  centers,  and  is 
accompanied  by  evidences  of  cerebral  irritation  from  contusion  or  com- 


FiG.  19. — Lateral  Aspect  of  Left  Side  of  Brain. 
L.  /,  Longitudinal  fissure;  r.,  r.,  r.,  Rolandic  fissure;  i.  pc,  s.  pc,  inferior  and  superior  precentral:  sf., 
if.,  superior  and  inferior  frontal;  sp,  s.  asc,  posterior  and  ascending  limbs  of  Sylvian  fissure;  P^,  p-,  p^,  p*, 
inferior,  superior,  horizontal,  and  occipital  limbs  of  interparietal;  p-o,  parieto-occipital;  I.  0.,  I.  0.,  trans- 
verse and  lateral  occipital;  t^,  fi  asc,  superior  temporal  and  its  upturned  limb;  fi,  fl  asc,  middle  temporal 
and  its  upturned  limb. 

pression,  in  the  form  of  twitchings  or  convulsions.  The  combination 
of  these  latter  irritating  symptoms  with  paresis  or  paralysis  of  the  ex- 
tremities or  facial  muscles  is  diagnostic  of  cerebral  contusion  or  com- 
pression.     Some  partial  destruction  of  the  motor  cortical  centers  is  often 


confirmed  by  Krause,  Mills,  Spiller  and  others  on  man.  Before  the  publication  of  the 
works  of  Sherrington  and  Krause,  the  motor  zone  was  regarded  as  extending  over  both 
central  convolutions.  It  is  now  generally  accepted  that  the  motor  region  is  entirely  or 
almost  entirely  in  front  of  the  fissure  of  Rolando  (Fig.  23).  Each  movement,  of  the  face, 
tongue,  arm,  trunk  and  leg,  is  represented  by  a  definite  area  of  the  cortex  (Fig.  23).  It 
is  now  considered  probable  that  the  cutaneous  sensory  centers  are  posterior  to  and  in  close 
contact  with  the  motor  centers,  in  the  postcentral  convolution,  while  other  centers  for 
stereognostic  perception  and  the  muscular  sense  are  located  in  the  superior  and  inferior 
parietal  convolutions. 
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associated  with  aphasia  and  sensory  disturbances  (muscle  sense),  owing 
to  the  proximity  of  these  centers.  One  of  the  following  combinations 
may  occur : 

1.  Paralysis  or  clonic  convulsions,  or  both,  of  the  arm  (monoplegia 
and  monospasm).  This  is  often  accompanied  by  a  loss  of  muscle 
and  stereocognostic  senses. 

2.  Same  condition  of  leg  alone.  Less  often  than  in  the  arm  there  is 
a  loss  of  muscle  and  stereocognostic  senses.  Monoplegia,  etc.,  of  the 
leg  alone  is  not  as  frequent  as  in  the  arm.  Lesions  are  much  more  likely 
to  involve  two  adjacent  areas,  as  of  the  face  and  arm,  or  of  the  arm  and 
leg. 


£S"^ 


Fig.  20.— Diagram  of  (A)  Comminuted  Fracture   with  Cextrai.  Depression;  (B)  one  with  Peri- 
pheral Depression;  (C)  one  with  Loss  of  Substance.     (Gushing.) 


3.  Isolated  paralysis  of  the  face  of  cortical  origin  is  comparatively 
rare.  It  occurred  as  an  isolated  paralysis  only  eight  times  in  St,  cases 
of  facial  paralysis,  out  of  a  total  of  470  cases  of  skull  injury  collected 
by  Brun. 

4.  Association  of  monoplegia  of  the  face  and  the  arm  (forearm 
muscles  predominantly  affected),  never  of  the  face  and  the  leg  (because 
the  centers  of  the  latter  two  are  not  adjacent). 

5.  Association  of  facial  and  tongue  (motor  aphasia)  monoplegia. 
Caution  must  be  employed  in  diagnosing  these  cases,  because  the  par- 
alysis of  the  facial  muscles  may  per  se  interfere  with  speech.  If  a  true 
faciolingual  monoplegia  exists,  the  tongue  points  to  the  paralyzed 
side. 
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6.  Association  of  monoplegia  of  the  arm  and  of  the  leg.  This  com- 
bination is  the  most  frequent. 

The  paralysis  or  paresis  and  the  convulsions  of  the  muscles  of  the 
extremities  may  extend  from  day  to  day  from  one  motor  center  to  the 
other,  and  thus  not  all  appear  at  one  time.  If  the  paralyses  are  due  to 
compression  from  blood-clots,  or  a  depressed  fracture,  or  a  splinter  of 
bone,  they  disappear  as  soon  as  the  cause  is  removed.  If  the  paralyses 
are  due  to  contusion,  hov^ever,  they  disappear  either  gradually  or  become 
permanent.  If  the  latter  occurs,  it  may  be  the  beginning  of  a  Jacksonian 
epilepsy. 

II.  Parietal  Lobe. — ^Lesions  of  this  region  cause  disturbances  of 
muscle  sense.     (See  foot-note  on  page  48.) 

III.  Frontal  Lobe. — ^Lesions  of  the  right  frontal  convolutions  more 
frequently  result  in  psychical  disturbances  than  do  injuries  of  the  left 
side.  These  occur  especially  in  middle-aged  patients  v^ho  have  been 
drinkers.  Such  patients  in  the  early  days  after  an  injury  are  apt  to  be 
restless,  suffer  from  insomnia,  or  they  are  very  talkative,  or  again  are 
apathetic.  Later  on  they  suffer  from  loss  of  memory,  especially  of  the 
smaller  things  of  everyday  hfe,  and  are  apt  to  be  very  excitable  and 
lack  concentration  of  the  mind.  In  other  v7ords,  lesions  of  the  frontal 
lobes  vv^ith  the  exception  of  the  motor  speech-area,  result  in  disturbances 
of  the  higher  psychical  functions. 

IV.  Occipital  Lobe. — ^Lesions  of  this  part  of  the  brain,  including 
the  lobus  cuneus  and  lingual  lobule,  cause  lateral  homonymous  hemi- 
anopsia, i.  e.,  loss  of  vision  in  the  temporal  one-half  of  the  field  on  the 
side  of  the  injury,  and  the  nasal  one-half  of  the  opposite  side.  Destruc- 
tion of  the  left  gyrus  angularis  causes  word-blindness,  i,  e.,  inabihty 
to  see  printed  speech.  Destruction  of  both  gyri  angularis  or  a  large  lesion 
of  the  left  one  causes  mind-blindness  (Seelenblindheit) ,  all  objects  fail- 
ing of  recognition.  The  cuneus  and  calcarine  fissure  (on  the  mesial 
aspect  of  the  cerebral  hemisphere)  together  constitute  a  primary  or  lower 
cortical  or  visuo-sensory  center,  while  the  external  aspect  of  the  occipital 
lobe  is  a  visuo-psychic  area,  containing  subareas  or  centers  concerned 
with  higher  visual  processes. 

V.  Subcortical  Regions  (White  Matter).— Lesions  of  these 
portions  cause  the  same  symptoms  as  the  corresponding  portions  of 
the  cortex. 


Figs.  21,  22,  23. — Diagrams  Illustrating  the  More  Definitely  Localized  of  the  Cortical  Centers 
OF  the  Exposed  Part  of  the  Hemisphere,  in  Relation  to  the  Main  Fissures  and  Convolutions; 
also  the  "Word  Centers"  (Sensory  and  Motor)  Involved  in  the  Special  Mechanism  for  Speech. 
(Receiving  Sensory  Stations  in  Blue  ;  Discharging  Motor  Stations  in  Red.)     (Harvey  Gushing.) 

Drawn  by  accurate  orthogonal  projection  of  actual  dissection.  Note  that  centers  for  lower  extremity  are 
practically  invisible  from  side  and  that  the  best  view  of  the  motor  field  is  obtained  from  above. 
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VI.  Pons  Varolii. — ^The  symptoms  of  injury  of  the  pons  depend 
upon  whether  the  lesion  is  above  or  below  the  crossing  or  decussation 
of  the  facial  fibers.  If  it  occurs  below  (lower  one-third  of  pons),  it 
will  cause  a  facial  paralysis  on  the  same,  and  a  paralysis  of  the 
extremities  on  the  opposite,  side  (crossed  hemiplegia).  If  the  lesion 
is  above  the  decussation,  the  face,  arm,  and  leg  paralyses  are  on  the 
same  side.  There  is  frequently  involvepient  of  the  fifth  and  sixth 
nerves. 

VII.  Speech  Region. — (a)  Motor  Aphasia. — ^The  lesion  is  in  the 
posterior  part  of  the  third  frontal  convolution  on  the  left  side  in  right- 
handed  people.  There  is  an  inability  to  produce  articulate  speech 
spontaneously  or  from  dictation.  Reading  (alexia)  and  writing  (agraphia) 
are  impaired. 

One  must  always  be  careful  to  differentiate  a  difficulty  in  articula- 
tion due  to  paralysis  of  the  facial  muscles  from  true  motor  aphasia. 
The  latter  rarely  occurs  as  an  isolated  condition,  being  usually  associated 
with  paresis  of  the  arm  muscles.  Motor  aphasia  occurs  especially 
in  depressed  fractures  of  the  anterior  portion  of  the  left  parietal  and 
the  posterior  portion  of  the  frontal  bones.  It  generally  disappears 
in  one  and  one-half  to  two  months. 

(b)  Sensory  Aphasia  (Word-deafness). — The  auditory  center  for 
speech  is  in  the  first  left  temporal  convolution  in  right-handed  people. 
In  lesions  of  this  area,  there  is  a  loss  of  memory  for  word  sounds,  though 
the  hearing  may  be  undisturbed,  but  the  patient  does  not  understand 
what  is  said  to  him.  If  the  visual  speech-center  in  the  gyrus  angularis  is 
affected,  there  is  alexia  or  inability  to  understand  printed  words,  because 
here  is  located  the  center  of  memory  for  printed  words,  and  ordinary 
sight  is  undisturbed  when  there  is  loss  or  inability  to  read  or  to  under- 
stand written  language. 

(c)  Visual  Aphasia. — ^This  has  been  referred  to  above  (page  50). 
There  is  word-blindness  present,  i.  e.,  written  symbols,  figures,  and 
other  conventional  signs  have  lost  their  significance  (Church).  When 
the  gyrus  angularis  alone  is  affected,  there  is  word-blindness.  When 
the  radiations  of  the  optic  fibers  from  the  basal  gangha  are  destroyed, 
there  is  hemianopsia  in  addition. 

The  center  for  smell  Hes  in  the  uncinate  gyrus,  while  that  for  taste 
probably  lies  in  the  adjacent  gyrus  fornicatus. 

VIII.  Lesions  of  the  medulla  often  cause  immediate  death  through 
paralysis  of  the  vagus  nuclei.  There  may  also  be  many  symptoms  of 
injury  to  the  medulla  should  the  patient  survive,  such  as  diabetes, 
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albuminuria,  polyuria,  singultus,  bulbar  symptoms,  and  inflammatory 
conditions  of  the  lungs.  The  latter  are  the  second  most  frequent  cause 
of  death  in  the  first  days  of  the  injury,  the  most  frequent  being  contusion 
of  the  vital  centers  in  the  medulla. 

IX.  Cerebellum. — Injuries  of  this  part  of  the  brain  cause  ataxia, 
incoordination,  muscular  weakness,  nystagmus,  and  vertigo.     Irritative 
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Fig.  24. — Diagrammatic  Representation  or  \'arious  Forms  of  Intracranial  Hemorrhage. 

EDC,  Epidural  clot,  most  frequently  due  to  rupture  of  middle  meningeal;  SDC,  subdural  hemorrhage;  PB , 

hemorrhage  into  the  piaarachnoid;  CH,  hemorrhages  into  the  cortex. 

lesions  cause  muscular  stiffness  on  the  same  side  of  the   body   and 
arching  of  the  spine  (opisthotonos). 


INTRACRANIAL  HEMORRHAGE. 

In  examining  a  patient  for  the  purpose  of  making  a  diagnosis  of 
whether  an  injury  to  the  skull  or  brain  has  been  compHcated  by  intra- 
cranial hemorrhage,  one  must  take  into  consideration  the  various 
sources  from  which  it  can  arise,  and  their  symptoms. 

Intracranial  hemorrhage  of  traumatic  origin  can  occur  from  the 
following    structures : 

I.  From  the  Trunk  or  One  of  the  Branches  of  the  Middle  Meningeal 
Artery. —This  hemorrhage  takes  place  between  the  internal  table  and 
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the  outer  layer  of  the  dura  and  is  known  as  an  extradural  or  epidural 
hematoma  (Fig.  24).  It  is  usually  called  "middle  meningeal  hemor- 
rhage" in  practice,  because  this  artery  is  torn,  as  a  rule.  Injuries  of 
the  arterior  and  posterior  meningeal  arteries  are  quite  infrequent.  In 
many  cases  there  is  an  accompanying  laceration  of  the  dura,  so  that  the 
blood  also  escapes  into  the  subdural  space,  causing  a  bilocular  or  hour- 
glass hematoma.  The  most  frequent  cause  of  a  tear  of  the  trunk  of  the 
middle  meningeal  artery  is  a  fracture  of  the  vertex,  extending  into  the 
base.  The  artery  may,  however,  be  torn  without  a  fracture.  The  point 
of  impact  of  the  force  is  of  value  because  the  hemorrhage  is  usually 
directly  under  it,  and  one  should  at  once  search  for  local  evidences  of 
injury  of  the  scalp  and  skull  in  order  to  aid  in  diagnosing  the  side  upon 
which  the  hemorrhage  occurred. 

2.  From  the  Vessels  of  the  Piaarachnoid. — The  blood  either  remians 
in  the  sulci  (Fig.  24),  beneath  the  unbroken  pia  mater,  or  it  escapes  into 
the  subdural  space  and  collects  especially  at  the  base  of  the  brain.  This 
form  of  hemorrhage  is  known  as  a  subdural  and  is  often  spoken  of  as  "  in- 
termeningeal,"  because  the  blood  lies  in  the  subdural  space  between  the 
dura  mater  and  the  piaarachnoid. 

There  are  many  cases  of  middle  meningeal  hemorrhage  in  which  the 
dura  is  torn  so  that  the  blood  escapes  into  the  subdural  space,  as  well  as 
into  the  epi-  or  extradural  space.  Clinically  it  is  impossible  to  differen- 
tiate such  a  bilocular  hemorrhage  from  a  pure  epidural  one. 

3.  From  the  Venous  Sinuses. — ^Those  most  often  injured  are  the 
longitudinal,  the  lateral,  and  the  cavernous  sinuses.  Of  these,  the  longi- 
tudinal is  the  most  frequently  involved,^  being  torn  by  a  fracture  of  the 
vertex  or  penetrated  by  a  bullet  or  some  blunt  instiTiment.  The  lateral 
sinus  is  injured  in  a  similar  manner,  although  cases  are  recorded  in 
which  it  has  been  torn  without  an  accompanying  fracture  of  the  skull. 

The  cavernous  sinus  is  usually  torn  in  fractures  of  the  anterior  and 
middle  fossae  of  the  base.  A  laceration  of  the  cavernous  sinus  is  com- 
paratively rare.  It  occurs  most  often  in  conjunction  with  an  injury 
of  the  internal  carotid  artery,  resulting  in  the  formation  of  an  arterio- 
venous aneurysm  whose  most  prominent  symptom  is  a  pulsating  exoph- 
thalmos. (See  page  34.)  It  is  well  to  mention  again  that  cases  of  this 
form  of  injury  to  the  sinus  and  artery  have  occurred  without  a  fracture  of 
the  base. 

4.  Injuries  of  the  Intracranial  Portion  oj  the  Internal  Carotid  and 
oj  the  Vertebral  Arteries. — ^Laceration  and  escape  of  blood   into  the 

'  In  70  cases  collected  by  Wharton,  the  longitudinal  sinus  was  involved  in  40,  the 
lateral  in  26,  the  cavernous  in  3,  and  the  straight  in  i. 
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interior  of  the  skull  may  occur  from  injury  of  either  of  these  vessels, 
for  example,  as  a  result  of  gunshot  wounds.  Fortunately,  however, 
they  are  of  rare  occurrence.  Death  occurs  before  a  diagnosis  can  be 
made. 

It  may  be  of  some  interest  in  connection  with  the  diagnosis  of  intra- 
cranial hemorrhage  to  state  that  Chipault,  out  of  117  cases  of  intracranial 
hemorrhage,  found  72  to  be  from  the  middle  meningeal  arteries  and 
30  from  the  sinuses.  Treves  believes  that  80  to  85  per  cent,  of  all 
intracranial  hemorrhages  are  due  to  injury  of  the  middle  meningeal 
artery. 

I.  Diagnosis  of  Middle  Meningeal  Hemorrhage. — ^As  was  stated 
on  page  38,  the  symp- 
toms of  middle  menin- 
geal hemorrhages  are 
those  of  the  cerebral 
compression  which  it 
produces.  We  must 
watch  for  these  in 
every  case  of  cerebral 
injury  in  which  either 
the  patient  does  not 
recover  within  a  rea- 
sonable period  from 
the  symptoms  of  con- 
cussion which  ap- 
peared immediately 
after  the  injury  oc- 
curred, or  he  becomes 
drowsy,  stuporous, 
and  gradually  coma- 
tose after  a  period  of  consciousness.  This  free  interval  may  either  fol- 
low the  symptoms  of  concussion  or  the  latter  may  have  been  so  sHght 
that  the  patient  or  his  relatives  paid  no  attention  to  them  until  those 
of  compression  began  to  appear.  According  to  some,  this  free  interval 
is  absolutely  diagnostic  of  middle  meningeal  hemorrhage,  and  it  is  well 
to  remember  that  this  is  the  most  typical  manner  in  which  it  occurs. 
But  one  must  not  overlook  the  fact  that  there  may  be  no  free  interval 
or  that  there  is  often  no  history  obtainable  of  a  period  devoid  of  symp- 
toms of  compression.  The  hemorrhage  usually  occurs  from  the  trunk  of 
the  middle  meningeal  artery  alone,  under  which  conditions  the  hemor- 
rhage is  quite  profuse,  and  a  frequently  accompanying  tear  of  the  dura 
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Fig.  25. — Site  of  Trephine  Opening  to  Reach  Clot  in  Hemor- 
rhage FROM  Middle  Meningeal  Artery  (Kronlein). 
a,  b.  Horizontal  line  through  the  meatus  ;  c,  d,  on  a  line  with  the 

eyebrows;  e,  /,  vertical  line  3  to  4  cm.  behind  the  ext.  ang.  process  ; 

g,  h,  at  the  posterior  border  of  the  mastoid  process.     A,  the  point  to 

reach  the  anterior,  and  b,  the  posterior  branch. 
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permits  the  blood  to  escape  into  the  subdural  space  as  well  as  into  the 
epidural.  In  general  it  may  be  said  that  the  lower  down  the  artery 
is  torn  the  more  rapidly  do  the  symptoms  appear. 

If  either  the  anterior  or  posterior  branches  are  torn,  a  clot  forms 
at  the  corresponding  part  of  the  extradural  space,  compressing  the 
underlying  brain  (see  Fig.  24).  In  infants,  the  blood  from  a  torn  middle 
meningeal  artery  may  escape  through  the  opening  in  the  skull  caused  by 
the  fracture  and  collect  beneath  the  scalp,  forming  an  enormous  ceph- 
alhematoma which  does  not  have  the  suture  lines  as  its  boundaries. 
Cephalhematomata  arising  during  parturition,  or  later  as  a  result, 
have  the  suture  lines  as  their  boundaries  (page  19). 

If  the  symptoms  of  compression  appear  immediately  after  the  injury, 
they  are  most  likely  due  to  a  depressed  fracture;  if  they  appear  after  a 
few  hours,  they  are  due  to  hemorrhage.  If  they  appear  after  thirty-six  to 
forty-eight  hours,  they  may  be  due  to  some  infective  compHcation. 
The  diagnosis  of  middle  meningeal  hemorrhage  can  be  made  from 
the  following  history:  Immediately  after  the  injury  the  patient  either 
becomes  unconscious  and  shows  the  signs  of  concussion  or  contusion 
(see  page  43).  Instead  of  recovering  consciousness,  the  coma  grows 
deeper,  the  respirations,  instead  of  being  weak  and  slow,  become  ster- 
torous, the  pulse,  which  was  of  low  tension  and  slower  than  normal,  be- 
comes firm,  its  tension  is  greatly  increased  and  it  is  very  slow,  often  sink- 
ing to  40  or  50.  The  blood-pressure,  which  was  but  slightly  increased  by 
the  concussion,  becomes  quite  high.  If  the  clot  presses  on  the  so-called 
silent  area  of  the  cortex,  there  are  no  focal  symptoms,  but  if  there  is 
pressure  over  the  motor  area  (Fig.  23),  there  are  at  first  twitchings  in  the 
muscles  corresponding  to  the  compressed  motor  centers,  followed  by 
paresis  or  paralysis  of  the  facial  muscles,  of  the  muscles  of  the  arm,  and 
of  those  of  the  leg  on  the  side  of  the  body  opposite  to  that  of  the  lesion, 
also  called  contralateral  monoplegia  or  hemiplegia.  The  paralysis  of  a 
middle  meningeal  hemorrhage  is  complete;  that  due  to  a  contusion  of 
the  brain  is  only  partial.  Both  forms  are  often  accompanied  or  preceded 
by  twitchings  or  convulsions  of  the  affected  muscles,  but  this  is  more 
characteristic  of  compression. 

If  the  patient  does  not  show  the  above-mentioned  symptoms  imme- 
diately after  those  of  the  primary  concussion,  they  may  appear  after  a 
short  interval.  Again,  a  man  or  woman  may  appear  perfectly  well 
after  a  fall  on  the  head  or  a  scalp  wound,  and  have  been  dressed  by  a 
physician  who  has  made  a  diagnosis  of  fissured  fracture  of  the  vertex 
or  of  fracture  of  the  base  without  comphcations.  A  few  hours  later  the 
patients  becom^e  irritable  and  restless,  the  pulse  becomes  slower,  they 
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cannot  be  aroused,  and  the  typical  symptoms  of  compression  appear. 
In  addition  to  these  general  and  focal  brain  symptoms  one  can  often 
find  as  an  aid  to  the  diagnosis  a  tenderness,  or  a  hematoma,  or  at 
times  an  ecchymosis  over  the  temporal  bone  on  the  same  side  as  the 
intracranial  hemorrhage.  The  latter  signs  are  due  to  the  escape  of 
blood  through  the  gap  in  the  bone.  There  are  many  atypical  cases 
of  middle  meningeal 
hemorrhage.  The 
free  interval  is  often 
absent,  especially  in 
elderly  people,  in 
v^hom  the  signs  of  con- 
cussion and  contusion 
are  of  longer  duration. 
The  hemiplegia  may 
at  times  be  on  the 
same  side  as  the  hem- 
orrhage (collateral). 
The  choked  disc  has 
often  disappeared  by 
the  time  the  patient  is 
seen.  The  condition 
of  the  pupils  is  often 
unreliable.  The  slow 
pulse  may  be  absent 
or  be  masked  by  the 
presence  of  fever  w^hich 
causes  an  increase  in 
its  rapidity.  The  res- 
piration is  also  normal 
at  times.  Both  slow 
pulse  and  respiration 
are  only  of  value  if 
they  are  present.  If 
the  patient  is  seen  in 
the  terminal  or  para- 
lytic stage  of  compression,  both  pulse  and  respiration  may  be  quite 
rapid.  The  most  valuable  signs  in  cases  where  a  lucid  interval  has  ex- 
isted are  (i)  the  disturbances  of  the  sensorium,  /.  e.,  irritabihty  or  delir- 
ium followed  by  stupor  and  coma;  (2)  gradual  slowing  of  the  pulse  and 
respiration;  (3)  increase  in  blood-pressure;  (4)  signs  of  local  pressure, 
viz.,  twitchings  followed  by  paralysis  of  the  contralateral  type. 


Fig.  26. — First  Step  in  Determining  the  Point  to  Make  a 
Lumbar  Puncture. 
C,  C,  Tape-measure  resting  upon  highest  point  of  the  crests  of 
the  ilia;  P,  P,  posterior  superior  spines  of  the  ilia;  III,  IV,  and  V, 
spines  of  the  third,  fourth,  and  fifth  lumbar  vertebra;;  L,  L,  indicate 
two  points  lateral  to  the  median  line  of  the  spine  in  third  interspace, 
where  needle  is  usually  inserted. 
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2.  The  diagnosis  of  an  intermeningeal  or  subdural  hemorrhage 

in  children  and  adults  cannot  be  made  with  any  degree  of  exactness. 
In  general  it  may  be  said  that  the  symptoms  of  compression  are  much 
less  marked  than  in  middle  meningeal  hemorrhage,  and  are  slower  in 
onset.  The  free  interval  is  usually  longer  and  the  signs  of  compression 
are  more  general  than  focal.     In  some  cases  lumbar  puncture  has  been 

performed  and  the  cere- 
brospinal fluid  thus  with- 
drawn found  deeply 
stained  by  blood  (Figs.  26, 
27).  This  means  of  diag- 
nosis need,  however,  sel- 
dom be  resorted  to.  In 
subdural  hemorrhages, 
cortical  centers  quite 
widely  separated  are  often 
involved.  The  tempera- 
ture is  more  uniformly  high 
on  account  of  the  invari- 
ably associated  contusion. 
If  the  hemorrhage  occurs 
chiefly  into  the  piaarach- 
noid  and  into  the  cortex, 
the  symptoms,  such  as  con- 
vulsions, cannot  be  dis- 
tinguished from  those  of 
contusion.  In  newborn 
infants  subdural  and  pial 
hemorrhages  cause  tense 
fontanelles,  asphyxia,  and 
convulsions.  These  may 
not  appear  until  several 
days  after  birth. 

3.  Hemorrhage  from 
the  Venous  Sinuses. — Of 
the  three  principal  varieties  of  traumatic  intracranial  hemorrhage,  that 
from  the  sinuses  causes  the  least  degree  of  compression  and  can  be  recog- 
nized from  the  extreme  slowness  of  the  onset  of  the  symptoms.  The 
diagnosis  depends  upon  the  situation  of  the  wound  or  fracture,  upon 
the  mild  compression  symptoms,  and  in  the  case  of  the  longitudinal 


Fig.  27. — Method  of  Performing  Lumbar  Puncture.. 
P,  Posterior  superior  spines  of  the  ilia;  C,  uppermost  level 
of  crest  of  ilium;  IIL  spine  of  third  lumbar  vertebra;  IV, 
spine  of  fourth  lumbar  vertebra;  V,  spine  of  fifth  lumbar  ver- 
tebra. The  needle  is  directed  to  the  third  lumbar  interspace, 
a  little  lateral  to  the  median  line.     (See  text.) 
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sinus,  upon  the  escape  of  considerable  blood  from  a  wound  in  close 
proximity  to  the  sinus.     Focal  symptoms  are  usually  absent. 

Hemorrhage  from  the  intracranial  portion  of  the  internal  carotid 
causes  almost  immediate  death. 

4.  Late  Traumatic  Apoplexy. — ^A  number  of  cases  have  been 
reported  in  which  symptoms  of  cerebral  apoplexy  have  appeared  after  a 
clear  interval  of  days  to  weeks,  the  longest  period  being  four  weeks 
(Stadelmann)  after  an  injury  to  the  head.  The  question  of  whether 
these  are  due  to  trauma  has  come  to  be  of  considerable  medicolegal  inter- 
est. The  symptoms  of  compression  are  the  same  as  those  due  to  extra- 
or  subdural  hemorrhage,  the  only  difference  being  that  the  clot  hes  be- 
neath the  cortex,  either  in  the  white  matter  or  in  the  internal  capsule. 

The  question  arises.  Can  these  late  hemorrhages  be  ascribed  to  the 
injury?  A  number  of  articles^  have  appeared,  and  the  majority  of 
writers  beheve  that  the  injury  merely  plays  the  part  of  an  exciting 
cause  in  a  person  predisposed  by  reason  of  some  vascular  weakness 
due  to  alcohoHsm,  nephritis,  syphihs,  or  cardiac  disease. 


DIFFERENTIAL  DIAGNOSIS  OF  INJURIES  OF  THE  BRAIN. 


Concussion. 
Time  of  onset 

of  symptoms.. Immediately   after  ac- 
cident. 


General  cerebral 

symptoms  . . .  Loss  of  consciousness 
for  some  minutes 
to  hours.  Vomit- 
ing. 


Focal sj'mptoms... None,  unless  compli- 
cated by  contusion 
or  compression  or 
injury    to    cranial 


Pulse. 


.More  rapid  as  a  rule 
than  normal.  No 
increase  in  ten- 
sion. 


Respiration Slower  than  normal. 


Blood-pressure  ...Slight  rise. 

Pupils  and  eyeball.  May  be  dilated  or  con- 
tracted 


Temperature 

Lumbar  puncture .  Negative. 


Contusion. 

Immediate,  but  symptoms 
usually  obscured  by 
those  of  concussion  or 
compression. 

Delirious  unless  compli- 
cated by  concussion  or 
compression. 


Localized  or  general  twitch- 
ings  and  convulsions, 
accompanied  by  pareses 
or  paralyses.  May 
have  aphasia  if  third 
left  frontal  convolution 
is  involved. 

No  change,  unless  medulla 
affected,  then  indistin- 
guishable from  par- 
alytic stage  of  concus- 
sion and  compression 
except  by  earlier  onset 
of  rapid  feeble  pulse. 

Same  as  above  true  for  res- 
piration 

No  change. 

No  change  unless  occipital 
lobe  involved  (homon- 
ymous hemianopsia). 


Quite  high  and  of  continu- 
ous type. 

Usually  some  blood. 


Compression. 

After  free  interval,  unless  due  to 
depressed  fracture.  (See 
page  38.) 


Restlessness,  apathy,  stupor, 
gradually  changing  to  deep 
coma  in  hemorrhage.  Im- 
mediate unconsciousness  in 
majority  of  depressed  frac- 
tures. 

Localized  (face  or  arm  or  leg) 
twitchings  and  convulsions 
precede  paralysis  (usually 
in  form  of  mono-  or  hemiple- 
gia). Convulsions  less  fre- 
quent in  hemorrhage  than 
in  contusion. 

Slow  (40  to  60)  and  of  high  ten- 
sion, unless  fever  present, 
then  rapid. 


Slower  and  deeper  (stertorous). 
May  be  of  Cheyne-Stokes 
type. 

Gradual  rise  as  intracranial 
tension  increases. 

Pupils  usually  unequal.  Di- 
lated on  side  of  injury,  with 
conjugate  deviation  of  eye- 
ball. Choked  disc,  usually 
transitory. 

Usually  rises  as  pressure  in- 
creases, but  not  as  high  as 
in  contusion. 

Blood,  if  intermeningeal  hemor- 
rhage, i.  e.,  into  subdural 
space. 


*  CoUey,  "Deutsche  Zeitschrift  fiir  Chirurgie, 
cine,"  May  10,  1905. 


vol.  Ixix;   Marie,   "Revue  de  Mede- 
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DIFFERENTIAL  DIAGNOSIS  OF  INJURIES  OF  THE  BRAIN.— (Continued.) 

Concussion.  Contusion.  Compression. 

Variety  of  force Usually  diffuse.  After  circumscribed  or  dif-        Diffuse     in     hemorrhage     (ex- 

fuse,  tension  of  fissure  to  base). 

Circumscribed  in  depressed 
fractures. 
Course Symptoms     gradually        Signs    of    locaUzed    injury        Coma,  etc.,  increase,  and  par- 
decrease    and    re-  usually   disappear.  alytic  stage  sets  in  unless 
covery,   or   symp-                Very  few  become  per-               relieved, 
toms  of  contusion               manent. 
'  or  compression  ap- 
pear, or  death  en- 
sues. 


PACHYMENINGITIS  HEMORRHAGICA  INTERNA. 

This  condition  not  infrequently  follows  an  injury  to  the  head  in 
adults,  as  well  as  in  children.  In  the  former  it  occurs  especially  in 
alcoholics,  and  more  particularly  in  middle-aged  or  older  men.  In  a 
typical  case  one  can  get  the  history  of  an  injury,  followed  by  attacks  of 
coma  and  paralysis,  which  entirely  disappear,  but  recur  after  a  variable 
interval  of  time.  During  these  attacks  the  patient  complains  of  head- 
ache, is  drowsy,  and  soon  becomes  comatose.  There  is  paralysis  of 
one  or  both  sides  of  the  body,  accompanied  by  exaggeration  of  the  tendon 
reflexes,  contractures,  and  clonic  or  tonic  convulsions.  The  pupils 
are  normal,  or  are  contracted  on  one  or  both  sides.  In  the  interval 
between  the  attacks  the  patients  usually  complain  of  vertigo,  are  easily 
fatigued,  show  psychical  disturbances,  such  as  apathy  and  loss  of  memory, 
and  there  are  evidences  of  pareses  and  paresthesia. 

The  differential  diagnosis  must  be  made  from  purulent  leptomen- 
ingitis, in  which  there  is  stupor  followed  by  coma,  ocular  paralysis, 
unequal  pupils,  and  rigidity  of  the  neck.  There  is  also  always  fever 
present,  as  well  as  a  rapid  pulse,  which  is  not  true  of  pachymeningitis 
haemorrhagica,  unless  there  is  an  accompanying  pneumonia.  Further- 
more, lumbar  puncture  shows  the  presence  of  pus  in  purulent  lep- 
tomeningitis. 

From  sinus  thrombosis,  it  can  be  differentiated  by  the  presence  of  a 
cause  for  the  thrombosis,  and  repeated  chills,  followed  by  rises  of  tem- 
perature, sweats,  and  early  evidences  of  metastases. 

From  intracerebral  hemorrhage,  it  is  almost  impossible  to  make  a 
diagnosis  during  the  attack,  except  that  there  is  greater  restlessness  and 
delirium  in  pachymeningitis  haemorrhagica.  The  presence  of  epilep- 
tiform convulsions  and  contractures  and  the  recurrence  at  intervals 
speak  for  pachymeningitis  haemorrhagica. 

It  can  be  differentiated  from  tumors  of  the  brain  by  the  presence  of 
more  circumscribed  headache  and  marked  choked  disc,  as  well  as  more 
marked  focal  symptoms  in  a  tumor. 
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From  abscess  of  the  brain  it  can  be  distinguished  by  the  etiology 
and  the  more  frequent  presence  of  a  choked  disc  in  abscess. 


INTRACRANIAL  SUPPURATION  FOLLOWING  INJURIES, 

The  symptoms  of  infection  usually  appear  within  thirty-six  to  forty- 
eight  hours  after  the  injury.  This  is  the  case  with  infections  of  the 
meninges,  while  those  of  the  brain  proper  and  of  the  venous  sinuses  appear  a 
little  later.  Symptoms  of  infection  may,  however,  not  show  themselves  in 
the  form  of  a  chronic  encapsulated  abscess  of  the  brain,  until  years  have 
elapsed,  and  under  these  conditions  the  relationship  between  the  injury 
and  the  cerebral  abscess  may  be  difficult  to  trace. 

I.  Epidural  Abscess  or  Purulent  Pachymeningitis. — The 
symptoms  of  a  circumscribed  collection  of  pus  lying  between  the  dura 
and  the  skull  do  not  differ  from  those  which  are  observed  in  cases 
where  the  pus  lies  in  the  subdural  space,  and  the  diagnosis  will  be  con- 
sidered in  conjunction  with  the  latter  form.  The  only  difference  between 
the  epidural  and  subdural  posttraumatic  abscesses  is  that  in  the  former 
the  external  wound  is  much  more  apt  to  present  the  evidences  of  an 
acute  infection  in  the  shape  of  swelhng,  redness,  and  tenderness  of  the 
scalp,  foul  odor  of  the  pus,  and  unhealthy  appearing  granulation- tissue. 
Such  circumscribed  collections  of  pus,  in  either  the  epi-  or  subdural 
spaces,  most  frequently  comphcate  fractures  of  the  vertex,  especially 
of  the  depressed  or  punctured  variety.  Basal  fractures  are  more  often 
followed  by  meningitis  of  a  diffuse  character.  Epidural  abscesses  oc- 
curring from  causes  other  than  trauma,  such  as  osteomyelitis  of  the 
cranial  bones,  infections  from  the  frontal,  sphenoidal,  or  ethmoidal 
sinuses,  and  from  middle  ear,  and  mastoid  disease,  differ  only  in  their 
history  from  the  traumatic  variety.  The  diagnosis  in  both  the  traumatic 
and  nontraumatic  varieties  can  be  made:  (i)  From  the  history  of  the 
injury  or  disease  preceding  the  abscess.  (2)  From  the  appearance  of 
the  wound  or  diseased  area  in  the  skull.  (3)  From  the  presence  of 
general  symptoms  of  compression,  such  as  somnolence,  slow  pulse,  pain, 
choked  disc,  and  fever.  (4)  Focal  signs.  These  are  rarely  found  except 
in  children. 

XL  Subdural  Suppuration  or  Purulent  Leptomeningitis.— On 
account  of  the  frequent  involvement  of  the  superficial  portion  of  the 
brain  in  suppurative  inflammation  of  the  piaarachnoid,  this  form  of 
infection  has  been  given  the  name,  by  some  writers,  of  meningoenceph- 
alitis (Koenig),  and  by  others,  of  traumatic  leptomeningitis  (von  Berg- 
mann).     Subdural  suppuration  may  occur  in  either  a  circumscribed  or 
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diffuse  form.  As  is  stated  above,  the  localized  form  is  more  apt  to  follow 
fractures  of  the  vertex  and  give  rise  to  focal  symptoms,  but  both  the 
circumscribed  and  diffuse  forms  may  follow  fractures  of  the  base. 

The  diagnosis  of  an  infection  of  the  piaarachnoid  following  injury 
depends  upon  the  recognition  of  certain  symptoms  of  cerebral  irritation, 
followed  by  those  of  coma.  This  condition  of  leptomeningitis  should 
be  suspected  in  every  case  of  compound  fracture,  either  of  the  base  or 
vertex,  but  especially  of  the  former,  when  the  symptoms  of  concussion, 
contusion,  and  compression  having  either  disappeared  or  improved, 
the  patient  begins  to  complain  of  persistent  headache,  or  is  dehrious,  rest- 
less, drowsy,  with  rapid  pulse,  contracted  pupils,  and  a  gradually  rising 
temperature  of  a  continuous  type.  There  may  also  be  nausea  and 
vomiting  of  the  projectile  variety.  At  the  same  time,  there  are  certain 
local  signs  of  wound  infection,  such  as  abundant  secretion  of  pus  and 
angry  appearance  of  the  edges.  Within  a  few  hours  this  first  or  stage 
of  cerebral  irritation  is  followed  by  the  second  or  paralytic  stage.  Aside 
from  the  presence  of  fever  and  the  appearance  of  the  wound,  the 
symptoms  in  the  first  or  stage  of  irritation  are  somewhat  similar  to  those 
of  the  stage  of  reaction  in  concussion  cases,  which  occurs  at  about  the 
same  period  after  the  injury — thirty-six  to  forty-eight  hours.  The 
rapid  rise  of  the  pulse-rate  (80  to  100)  the  gradual  rise  of  blood-pressure, 
the  presence  of  fever  (loi  to  103°),  and  the  severity  of  the  headache, 
are  quite  characteristic  of  a  meningeal  infection.  The  second  stage 
soon  clears  up  any  doubts.  The  patient  gradually  becomes  comatose, 
and  there  are  signs  of  a  marked  increase  in  the  intracranial  tension. 

The  irritation  of  the  cortex  by  the  accumulation  of  pus  either  in  the 
subdural  space  or  meshes  of  the  piaarachnoid  shows  itself  in  the  form 
of  localized  or  generalized  muscular  twitchings  accompanied  by  tonic 
and  clonic  convulsions.     These  may  be  uni-  or  bilateral. 

Pressure  on  the  cortex  causes  paralyses  of  the  face,  arm  and  leg  or 
monoplegias  according  to  the  area  affected  (Fig.  23). 

When  the  accumulation  of  pus  is  especially  marked  at  the  base  of 
the  brain,  as  happens  most  frequently  after  basal  fractures,  there  are 
scarcely  any  cortical  symptoms.  Early  rigidity  of  the  neck,  evidences 
of  pressure  on  the  cranial  nerves  at  the  base,  such  as  strabismus  and 
disturbances  of  respiration,  like  the  earHer  appearance  of  the  Cheyne- 
Stokes  type  of  breathing,  lead  one  to  suspect  the  predominance  of  a 
basal  meningitis.  The  respiration  is  rapid  as  a  rule,  unless  the  infection 
involves  the  cerebellar  fossa.  The  temperature  is  of  the  continuous 
type  and  high. 

True  optic  neuritis  with  choked  disc,  gradual  rise  in  the  blood- 
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pressure  as  the  pus  accumulates,  slow,  high-tension  pulse,  and  slow, 
often  irregular,  respiration  (through  stimulation  of  the  vagus),  are  all 
characteristic  of  this  second  or  paralytic  stage  of  meningeal  infection. 

The  condition  of  the  wound  in  cases  of  fracture  of  the  vertex  is 
similar  to  that  described  above  in  the  initial  stage  of  the  infection.  Not 
infrequently  there  is  a  prolapse  of  the  brain  (secondary  hernia  cerebri) 
as  a  result  of  the  increased  intracranial  tension,  through  the  opening 
in  the  vertex  (see  page  68). 

In  some  cases,  lumbar  puncture  has  been  resorted  to;  the  presence 
of  pus  in  the  spinal  fluid  confirms  the  diagnosis  of  a  leptomeningitis. 

III.  Serous  Meningitis. — This  was  first  described  by  Quincke.  It 
is  due  to  an  excessive  subarachnoid  collection  of  fluid.  The  symptoms 
are  quite  similar  to  those  of  the  purulent  form,  but  the  fluid  obtained 
by  lumbar  puncture  is  clear  and  sterile.  Recovery  is  the  rule  and  not 
the  exception  as  in  the  purulent  form. 

IV.  Abscess  of  the  Brain. — This  form  of  intracranial  infection 
is  far  more  frequent  after  fractures  of  the  vertex  than  after  those  of  the 
base.  The  abscess  is  found  close  to  the  most  frequent  seat  of  fracture, 
hence  close  to  the  parietal  bones.  Abscess  of  the  brain  may  occur  with- 
out any  fracture  of  the  skull  in  an  area  of  contusion  of  the  cerebrum. 
McEwen  has  shown  that  abscess  of  the  brain,  whether  following  a  com- 
pound fracture  or  occurring  as  a  complication  of  middle-ear  disease,  or 
from  any  cause  other  than  metastasis  from  pulmonary  conditions,  is 
always  contiguous  to  the  atrium  of  infection.  About  50  per  cent,  of  all 
brain  abscesses  are  the  result  of  trauma.  Of  the  remainder,  those  due  to 
middle- ear  or  mastoid  disease  form  the  majority.  Other  forms  are  either 
metastatic  (pyemic  or  after-pulmonary  gangrene)  or  due  to  extension 
from  the  ethmoid,  sphenoid  or  frontal  sinus. 

Posttraumatic  abscess  of  the  brain  may  occur  either  in  an  acute 
form,  that  is,  within  five  to  six  days  after  the  injury,  or  in  a  chronic  form. 
In  the  latter,  the  symptoms  may  not  show  themselves  until  years  after 
the  injury.  The  symptoms  of  both  forms  are  the  same,  the  only  differ- 
ence being  in  their  time  of  appearance. 

The  diagnosis  of  acute  traumatic  abscess  depends  upon  the  appear- 
ance of  certain  general  and  focal  signs  of  infection  which  begin  at  the 
end  of  the  first  week  following  the  injury.  The  general  signs  are  (i) 
great  mental  depression  or  irritabihty  accompanied  by  severe  headache; 
this  is  followed  by  stupor  and  coma;  (2)  local  tenderness  on  tapping 
the  skull  over  the  seat  of  the  injury;  (3)  slow  pulse  and  respiration,  the 
pulse  sinking  to  60  or  lower.  The  respiration  may  be  irregular,  even 
Cheyne-Stokes  in  character.     This  latter  type  is  especially  hkely  to 


64  SURGICAL   AFFECTIONS   OF   THE   HEAD. 

be  the  case  in  abscesses  of  the  cerebellum.  (4)  Papilhtis  and  choked 
disc  are  not  constantly  present.  Their  absence  will  not  exclude  the 
presence  of  a  cerebral  abscess.  (5)  The  temperature  is  usually  elevated, 
but  there  may  be  no  fever.  (6)  Focal  symptoms — these  will  vary  ac- 
cording to  the  location  of  the  lesions  and  consist  of  convulsions  and 
paralysis,  or  symptoms  of  aphasia,  etc.  There  may  be  localized  twitch- 
ings  with  convulsions  of  the  muscles  of  one  extremity  or  of  the  entire  op- 
posite half  of  the  body.  The  extent  of  the  paralysis  is  not  always  a  cri- 
terion of  the  amount  of  destruction  of  the  cerebral  tissue,  owing  to  the  fact 
that  many  symptoms  both  of  irritation  and  paralysis  are  due  to  inflamma- 
tory edema  in  the  neighborhood  of  the  focus  of  suppuration  called  by  Ger- 
man surgeons  "Fernwirkung."  Aphasia  may  be  present  in  connection 
with  the  paralysis  of  the  extremities,  although  this  is  less  frequent  after 
traumatic  than  after  otitic  infection.  In  abscesses  of  the  cerebellum 
there  are,  in  contradistinction  to  those  of  the  cerebrum,  a  few  more 
distinctly  locaHzing  symptoms.  These  are  rigidity  of  the  neck,  occipital 
headache,  cerebellar  ataxia,  and  at  times  marked  vertigo  and  vomiting. 
(7)  The  appearance  of  the  w^ound — there  is  an  increased  amount  of 
suppuration  from  the  wound,  the  edges  look  angry,  and  the  granulation- 
tissue  edematous. 

The  difjerential  diagnosis  0}  an  acute  traumatic  abscess,  must  be 
made  from  the  following:  (a)  From  epidural  abscess,  in  which  the 
general  pressure  symptoms  are  far  less  marked, — there  are  no  focal 
symptoms  as  a  rule  and  the  temperature  is  usually  higher;  (b)  from  a 
purulent  leptomeningitis, — the  differentiation  cannot  be  made  for  the 
reason  that  the  symptoms  of  the  meningitis  usually  obscure  those  of  the 
abscess;  {c)  from  sinus  thrombosis, — this  form  of  infection  is  compara- 
tively rare  after  fractures  of  the  skull,  usually  involving  only  the  longi- 
tudinal sinus.  A  septic  sinus  thrombosis  can  be  distinguished  readily 
from  cerebral  abscess  by  the  frequent  occurrence  of  chills  followed  by 
the  characteristic  steeple-like  rise  of  temperature  and  followed  by  sweats 
as  well  as  by  the  evidences  of  pulmonary  metastasis. 

The  chronic  traumatic  abscess  can  only  be  distinguished  from 
abscesses  of  the  brain  due  to  other  causes  by  the  history  of  a  preceding 
trauma  sufficient  to  permit  of  the  invasion  of  the  interior  of  the  cranium 
by  microorganisms.  Often  the  only  symptoms  observed  at  the  time 
of  injury  are  those  of  cerebral  contusion,  from  which  the  patient  fully 
recovers.  After  a  long  period  of  latency  in  which  apathy,  melancholia, 
headache,  and  emaciation  are  present,  three  groups  of  symptoms  begin 
to  show  themselves;  (a)  those  due  to  the  infection,  such  as  sHght  rise  of 
temperature,  lack  of  appetite,  muscular  weakness,  etc. ;  (b)  the  signs  of 
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increased  intracranial  pressure,  such  as  mental  depression  or  irritability, 
headache,  increased  by  exertion  or  upon  tapping  the  skull  over  the  seat 
of  the  abscess,  vomiting,  stupor  and  choked  disc,  slow  pulse,  and  increase 
of  blood-pressure.  Choked  disc  is  less  constant  in  an  abscess  of  the 
brain  than  in  tumor;  (c)  the  focal  symptoms,  which  vary  according  to  the 
seat  of  the  abscess  in  the  same  manner  as  in  the  acute  form  and  consist 


Fig.  28 — Modes  of  Transmission  of  Infective  Thrombosis  Along  the  Endocranial  Sinuses. 
SOL,  Superior  longitudinal  sinus;  PE,  parietal  emissary  vein;  SS,  sigmoid  sinus.  The  white  arrows  point 
to  the  three  directions  in  which  infection  may  be  transmitted  from  this  sinus  along  the  superior  petrosal  (SF), 
the  inferior  petrosal  (IP),  and  internal  jugular  (//).  MV,  Mastoid  emissary  vein,  along  which  infection  may 
be  transmitted  in  the  direction  of  the  black  arrow  to  sigmoid  sinus;  CS,  cavernous  sinus.  The  white  arrow 
shows  the  direction  of  transmission  of  infection  from  the  pterygoid  plexus  of  veins  (PP),  and  ophthalmic  vein 
iOV).  FC,  Vein  passing  through  foramen  cecum  into  longitudinal  sinus;  FV,  communication  of  facial  (FV) 
and  veins  of  upper  Up  {SL),  with  ophthalmic  vein  and  cavernous  sinus;  AF,  anterior  facial  vein;  C,  com- 
munication between  the  external  and  internal  jugular  veins. 


of  general  or  locaHzed  epileptiform  convulsions,  hemiplegia,  and  similar 
focal  signs. 

The  differential  diagnosis  of  chronic  traumatic  abscess  must  be 
made  principally  from  tumor  of  the  brain  (see  page  88). 

Sinus  Thrombosis.— Infective  thrombosis  of  the  intracranial 
sinuses  is  comparatively  rare  after  injury  to  the  scalp  or  skull.  It  can 
occur  after  erysipelas  or  phlegmon  of  the  scalp,  following  infected 
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wounds  of  the  scalp,  or  compound  depressed  or  punctured  fractures  of 
the  vertex.  The  sinus  most  frequently  affected  after  injury  is  the 
longitudinal. 

The  diagnosis  can  be  made,  first,  by  considering  the  nature  and 
position  of  the  injury  and,  second,  the  possibihty  of  infection  having 
traveled  either  by  way  of  the  lymphatics  or  veins,  through  the  skull  into 
the  sinuses.  The  manner  in  which  this  occurs  can  be  readily  under- 
stood by  a  reference  to  Fig.  28,  which  shows  how  infection  of  the  super- 
ficial veins  of  the  scalp  or  skull  can  by  progression  of  the  thrombotic 
process  be  transmitted  to  the  sinuses  into  which  these  veins  empty. 

The  second  point  in  diagnosis  is  to  observe  the  local  signs  of  infection 
of  particular  endocranial  sinuses.  This  is  fully  considered  on  page  94,  in 
connection  with  otitic  sinus  thrombosis. 

Thirdly,  the  general  evidences  of  infection,  usually  of  a  pyemic 
character.  The  pulse  is  rapid.  The  temperature  is  of  a  remittent 
type,  severe  chills  occur  at  irregular  intervals,  followed  by  high  tempera- 
tures and  sweats.  The  patient  usually  suffers  from  severe  headache, 
either  diffuse  or  circumscribed.  The  mind  is  clear  unless  there  is  a 
complicating  meningitis  or  abscess. 

The  spleen  is  frequently  enlarged,  and  following  every  chill  there  are 
evidences  of  fresh  metastases.  The  majority  of  the  latter  are  pulmonary, 
in  the  form  of  mihary  or  somewhat  larger  abscesses  which  give  rise  to  the 
symptoms  of  pleurisy  or,  if  they  break  into  the  pleura,  of  pyopneumo- 
thorax. 

There  is  a  second  clinical  type  of  thrombosis  known  as  the  typhoid 
or  septicemic  form.  It  occurs  more  frequently  after  sinus  thrombosis 
compHcating  middle-ear  disease  and  will  be  referred  to  later  (page  94). 


DIFFERENTIAL   DIAGNOSIS  OF    INTRACRANIAL    INFECTION  FOLLOW- 


ING INJURY. 


Time  of  onset 


Meningitis. 


forty-eight 


le  01  onset 

of  symptoms.. Thirty-six     to     for 
hours  after  injury 


General  cerebral 

symptoms Severe  headache,  delirium, 

restlessness,  stupor  grad- 
ually changing  to  coma. 
May  have  nausea  and 
vomiting. 

Focal  symptoms...  Localized  and  generalized 
(more  marked)  twitch- 
ings  and  convulsions  if 
on  convexity.  Paralysis 
of  cranial  nerves  es- 
pecially ocular  and  facial 
if  basal. 


Temperature High  and  usually  of  con- 
tinuous type.  (101-103" 
F.) 


Cerebral  Abscess. 

Either  toward  the  end  of  the  first 
week  (early  or  acute)  or  after 
some  months  or  years  (late 
or  chronic  form). 

Headache  often  more  localized 
than  in  meningitis.  Drowsi- 
ness followed  by  coma. 


Majority  of  the  posttraumatic 
abscesses  close  to  motor  region, 
hence  localized  twitchings  and 
paralysis  of  mono-  or  hemi- 
plegic  type.  Often  speech 
and  visual  disturbances. 
(Distant  action.)  All  focal 
symptoms  more  marked  than 
in  meningitis. 

Usually  fever,  but  not  high. 


Sinus  Thrombosis. 

Usually  toward  end  of 
first  week. 


Clouded  mental  con- 
dition, but  brighter 
than  in  meningitis  or 
abscess  unless  these 
are  present. 

No  cerebral  focal  symp- 
toms. For  local 
signs  of  thrombosis 
of  individual  sinuses 
see  page  94. 


Irregular  chills  fol- 
lowed by  very  high 
fever  and  sweats. 
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DIFFERENTIAL   DIAGNOSIS  OF   INTRACRANIAL   INFECTION  FOLLOW- 
ING INJURY.— {Continued.) 
Meningitis.  Cerebral  Abscess.  Sinus  Thrombosis. 

Pulse Rises  as  symptoms  increase,        Becomes  slower  as  abscess  grows.        More  rapid  than  in  ab- 

usually  is  80  to  100.  scess,     rises    greatly 

during  and  after 
chills  and  as  disease 
progresses. 

Respiration At  first  more  rapid  than  nor-        Slower,   often  irregular  and  of        Becomes  quite  rapid  as 

mal  but  becomes  slower  Cheyne-Stokes  type.  evidences  of  pulmo- 

as  exudate  increases  and  nary  metastases   be- 

again   faster  during   ter-  gin  to    show    them- 

minal  or  paralytic  stage.  selves. 

Blood-pressure... Rises  gradually  as  exudate        Marked  rise  as  intracranial  ten-        Slight  rise, 
increases.  sion  increases. 

Eyes Paralyses  of  ocular  muscles        Depends  on  location.     If  close        Rarely  any  changes  in 

especially  marked  in  basal  to  occipital  lobe  (homonymous  eye  except  in  caver- 

meningitis.     (Ptosis,    di-  hemianopsia).     Optic  neuritis  nous    sinus     throm- 

lated  pupils,  strabismus,  and  choked  disc  seldom  well  bosis. 

etc.)     Rarely  have  optic  marked, 

neuritis  or  choked  disc. 
Lumbar  bunc- 

ture Turbid  fluid.  Negative.  Negative. 

Condition     of 

wound If  on  convexity  granulations        Same  as  in  meningitis,  consider-        Same  as  in  meningitis. 

edematous,  wound  edges  able     pus     discharged     from 

swollen,  reddened,  tender  wound, 

and  often  necrotic. 

Course Death  in  a  short  time  (i  to  2        Recovery  in  majority  if  operated        Death     from     pulmo- 

weeks)  after  onset.  on  and  no  complicating  sinus  nary  complications, 

thrombosis  or  meningitis. 
If  not  operated  pus  escapes 
into  ventricles  or  subdural 
space. 


CONTUSIONS  OF  THE  CRANIAL  BONES. 

These,  like  fractures,  may  be  either  simple  of  compound.  The 
diagnosis  of  their  presence  in  either  case  can  be  made  only  from  inspec- 
tion of  the  wound  and  from  the  presence  of  intracranial  injury  and  abscess 
formation  without  fracture  of  the  skull.  Their  occasional  resemblance  to 
a  fracture  if  filled  with  dirt  or  hair  has  been  referred  to  on  page  25. 


HERNIA  CEREBRI. 

Hernia  cerebri  is  the  term  given  to  a  prolapse  of  the  brain  which 
may  either  immediately  follow  an  injury  or  be  the  result  of  greatly 
increased  intracranial  pressure,  such  as  (a)  occurs  from  infection  of  the 
meninges  or  brain  following  an  injury,  or  (b)  the  presence  of  a  tumor 
within  the  cranial  cavity. 

The  diagnosis  of  a  primary  hernia  cerebri  can  be  made  from  the 
protrusion,  through  a  wound  in  the  skull,  of  brain  substance.  If  there 
is  any  question  at  the  time  of  injury  as  to  whether  the  protruding  sub- 
stance is  brain,  an  examination  of  the  material  will  show  ganglion  cells. 

The  diagnosis  of  a  secondary  hernia  cerebri  (Fig.  29)  can  be  made 
from  the  presence  of  a  soft  mass  which  protrudes  through  the  gap  in  the 
skull  and  pulsates  synchronously  with  the  heart.  It  is  irregular  and 
red  or  dark  in  color.  After  a  short  period  the  surface  becomes  necrotic, 
of  a  grayish  color,  has  a  foul  odor,  and  bleeds  easily,  so  that  after  a  few 


68  SURGICAL   AFFECTIONS    OF   THE    HEAD. 

days  all  of  the  brain  tissue  has  sloughed  away,  leaving  simply  a  bleed- 
ing mass  of  granulation-tissue.  Pressure  on  this  soft  tumor  causes 
symptoms  of  intracranial  pressure. 


TRAUMATIC  EPILEPSY. 
The  diagnosis  of  traumatic  epilepsy  depends  upon  a  careful  analysis 
of  the  following  factors:  First,  an  accurate  history  of  a  recent  or  old 
trauma  to  the  skull;  second,  the  objective  examination  of  the  scalp  and 
skull  for  evidences  of  the  injury — this  is  best  conducted  when  the  scalp 
is  shaven,  and  in  all  doubtful  cases  this  should  be  done;  third,  a  careful 
study  should  be  made  of  the  mode  of  onset,  of  the  form  of  the  twitchings 

or  convulsions,  whether 
tonic  or  clonic  in  charac- 
ter, and  of  the  distribu- 
tion of  the  twitchings  or 
spasms;  fourth,  every  ef- 
fort should  be  made  to  ex- 
clude the  possibility  of 
the  epileptiform  seizures 
being  of  the  non-traumatic 
variety. 

In  connection  with  the 
first  factor,  one  should  as- 
certain as  closely  as  pos- 
sible the  symptoms  follow- 

FiG.    29. — Secondary   Hernia    Cerebri   Following    Com-  'j^~   j-L.^    iniurv   which   haS 

POUND   Fracture  or  the  Frontal  Bone  in  a  Boy  of  ^  J      J 

Eight.     (Dr.  L.  A.  Greensfelder's  case.)  been      SUSpCCtcd     tO     haVC 

produced  the  epilepsy. 
In  many  cases  one  can  get  a  history  of  a  compound  fracture,  frequently 
of  the  depressed  variety,  in  which  after  reHeving  the  depression  the 
fragments  were  replaced. 

Again  one  can  secure  the  history  of  symptoms  of  intracranial  injury 
severe  enough  to  have  been  produced  by  a  fracture  of  the  skull,  in  which 
no  operative  interference  took  place,  so  that  it  is  proper  to  assume  that 
the  epileptiform  convulsions  are  due  to  a  non-corrected  depressed 
fracture.  This  latter  conclusion  is  corroborated  if  the  objective  ex- 
amination of  the  scalp  shows  a  distinct  depression  at  the  site  of  injury. 

One  should  always  examine  the  scalp  and  skull  for  scars  and  for 
areas  of  depression  in  the  skull.  The  absence  of  scars  or  depressions 
in  the  skull  does  not  exclude  the  possibility  of  the  epileptiform  seizures 
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being  due  to  an  injury,  since  traumatic  epilepsy  follows  non-depressed 
fractures  as  frequently  as  it  does  depressed  ones. 

One  should  also  examine  the  patient  further  to  ascertain  whether 
scars  or  neuromata  at  other  portions  of  the  body  than  the  head  could  be 
the  starting-point  of  the  convulsions,  since  it  is  well  known  that  such 
scars  or  neuromata  on  the  trunk  and  limbs  may  act  as  irritants  suffi- 
cient to  produce  epileptiform  convulsions. 

The  history  and  objective  examination  are  further  of  value  in  cases 
where  an  operation  has  been  performed  on  the  skull  or  brain,  for  the 
removal  of  tumors,  drainage  of  abscesses,  etc. 

Traumatic  epilepsy  generally  begins  in  one  group  of  muscles,  and 
extends  to  adjacent  areas  of  the  cortex,  in  a  definite  order.  Which 
centers  are  first  affected  depends  entirely,  in  the  case  of  bone,  dural,  or 
cortical  changes,  upon  the  situation  of  such  lesions.  The  onset  of  the 
convulsions  may  be  preceded  by  an  aura  which  consists  of  pain  in  the 
scar  or  of  numbness  in  the  affected  muscles. 

In  a  typical  case  of  traumatic  epilepsy  the  convulsions  are  Jacksonian 
in  character.  They  are  at  first  clonic,  and  then  tonic,  in  character, 
followed  by  more  or  less  stupor  and  coma,  and  by  temporary  paralysis 
in  the  affected  muscles.  Rarely  do  the  convulsions  travel  to  the  opposite 
side  of  the  body,  although  there  are  cases  in  which  the  convulsions 
are  general  from  the  very  beginning  of  the  disease. 

In  the  differential  diagnosis  one  must  exclude  cortical  irritation,  due 
to  tumor  or  abscess  of  the  brain.  One  must  also  exclude  the  epilepti- 
form seizures  following  infantile  or  adult  hemiplegia.  Again,  there 
is  a  so-called  form  of  non-traumatic  Jacksonian  epilepsy  which  can  be 
readily  differentiated  by  the  absence  of  the  history  of  trauma  or  of  any 
objective  evidences  of  the  same.  In  the  common  or  essential  non- 
traumatic epilepsy  in  which  generalized  convulsions  occur,  the  onset  of 
the  convulsions  is  usually  preceded  by  an  aura  and  there  is  no  history 
of  trauma.     This  latter  condition  has  also  usually  existed  from  infancy. 


MENTAL  CONDITIONS  FOLLOWING  CRANIAL  INJURY, 

The  diagnosis  of  whether  a  disturbed  mental  condition  is  a  direct 
sequence  of  an  injury  is  difficult  to  say,  for  the  reason  that  in  many  cases 
the  symptoms  may  not  appear  until  months  or  years  after  the  injury, 
which  may  have  been  a  slight  one.  In  general,  one  may  speak  of 
primary  conditions  which  directly  follow  the  injury,  and  of  secondary  or 
late  sequelae.  The  primary  conditions  most  frequently  found  are,  first, 
defective  memory,  and,  second,  recurrent  headache.     In  regard  to  the 
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former,  it  may  disappear,  or  remain  as  a  permanent  condition.  There 
is  often  a  marked  loss  of  memory,  or  the  patient  only  forgets  the  common 
things  of  everyday  Hfe.  Not  infrequently  the  musical  and  arithmetical 
faculties  are  lost,  and  there  is  a  lack  of  concentration  of  the  mind. 

The  third  symptom  of  psychical  change  is  greater  irritabihty. 
Vertigo  is  often  quite  marked,  especially  on  bending  for^vard.  Not 
infrequently  other  mental  symptoms  may  follow  the  injury,  especially 
if  there  has  been  contusion  of  the  frontal  lobes.  These  are  dehrium, 
restlessness,  hallucinations,  and  insomnia.  These  latter  symptoms  dis- 
appear within  two  or  three  weeks  after  the  injury,  but  leave  a  state  of 
greater  mental  irritabihty,  so  that  the  patient  is  not  able  to  resume  his 
ordinary  occupation  for  some  time. 

The  late  traumatic  mental  changes  may  be  divided,  according  to 
Krafft-Ebing,  into  three  groups.  In  the  first  the  patients  gradually 
become  feeble-minded  and  idiotic,  and  associated  with  this  condition 
there  are  disturbances  in  coordination  and  paralysis.  In  a  second 
group  the  psychical  disturbance  develops  after  a  long  prodromal  stage, 
in  which  mental  irritabihty  and  change  of  character  of  the  patient  are 
noticed.  These  are  followed  by  maniacal  conditions,  or  by  progressive 
paralysis.  In  a  third  group,  the  trauma  seems  to  have  only  an  indirect 
influence,  affording  a  certain  predisposition  to  the  mental  disease, 
which  develops  as  the  result  of  other  accompanying  causes. 

INJURIES  OF  THE  HEAD  IN  THE  NEWBORN. 

Gushing,  ^  Seitz  ^  and  Carmichael  have  directed  attention  to  the 
necessity  of  making  a  special  study  of  these  injuries.  The  caput  succed- 
aneum,  cephalhematomata  and  fractures  of  the  skull  in  the  newborn  were 
referred  to  in  the  first  part  of  this  chapter. 

Intracranial  hemorrhages  are  quite  common  after  long  labor  in  a 
rigid  or  narrow  pelvis  or  after  instrumental  delivery.  The  bleeding  is 
usually  subdural  or  cortical.  It  varies  greatly  in  extent  and  may  be 
present  on  one  or  both  sides.  The  principal  symptoms  are  those  of  a 
gradually  increasing  pressure,  such  as  slow  pulse  and  respiration,  twitch- 
ings,  convulsions  and  paralyses.  Asphyxia  is  a  quite  prominent  symp- 
tom and  there  is  usually  subconjunctival  hemorrhage,  and  edema  of  the 
eyelids.  Blood  is  found  in  the  lumbar  puncture.  Barensprung  and 
Gushing  beheve  that  nevi  on  the  face  are  due  to  hemorrhages  into  the 
Gasserian  ganglion.  The  sequela  of  intracranial  hemorrhage  are  per- 
manent paralyses  and  defective  mental  development. 

^  Keen's  "System  of  Surgery,"  vol.  iii. 
2  "Progressive  Medicine,"  vol.  i,  1908. 
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Diseases  of  the  Scalp,  Skull,  and  Brain, 
diseases  of  the  scalp. 

Infection. 
The  most  frequent  variety  of  infection  of  the  scalp  is  in  the  form  of 
furuncles  and   carbuncles.     These  are  usually  situated  in  the  thick 
cellular  tissue  at  the  back  of  the  neck.     The  diagnosis  can  be  readily 


Fig.  30. — LvMPH-NODEs  of  Fack  and  .Nlck. 
The  deep  nodes  are  shown  as  black  solid  areas;  the  superficial  as  a  black  circle:  P,  Lvniph-iiodes  lying 
within  capsule  of  parotid  gland;  those  lying  upon  the  parotid  and  beneath  the  skin  (preauricular  nodes)  are 
shown  as  black  circles;  C,  lymph-nodes  occasionally  present  in  substance  of  cheek;  S,  submaxillary  nodes 
lying  within  capsule  of  gland— those  lying  between  the  capsule  and  skin  are  shown  as  black  circles;  M,  sub- 
mental nodes;  O,  occipital  nodes;  R,  postauricular  or  mastoid  nodes;  D,  deep  cervical  nodes  lying  along  the 
anterior  and  posterior  borders  of  the  sternocleidomastoid  muscle  and  internal  jugular  vein,  communicating 
with  the  nodes  of  the  posterior  triangle. 


made  from  the  central  suppurating  point  in  a  furuncle  and  the  tense 
area  of  infiltration  surrounding  it,  which  is  quite  characteristic  of  cuta- 
neous infection  in  this  region.  In  a  carbuncle,  the  area  of  induration  is 
much  more  extensive  and  there  are  multiple  foci  of  suppuration. 
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Carbuncles  may  become  so  large  that  practically  the  entire  space 
below  the  occipital  protuberance,  as  far  down  as  the  vertebra  prominens, 
is  occupied  by  a  suppurating  focus. 

Infection  of  the  Ljmiph-nodes. — ^The  lymph-nodes  draining  the 
scalp  are  situated  in  front  of  and  behind  the  ear,  the  former  lying  directly 
upon  the  parotid  gland,  the  latter  lying  just  below  the  superior  curved 
line  of  the  occipital  bone.  These  nodes  may  become  enlarged  and  sup- 
purate, the  suppuration  often  being  very  resistant  to  treatment.  The 
diagnosis  can  be  readily  made,  by  feeling  nodules  beneath  the  skin  situ- 
ated at  the  characteristic  locations  (Fig.  28),  and  every  effort  should  be 
made  to  ascertain  where  the  primary  source  is.  Pediculi  capitis,  eczema 
and  furuncles  of  the  scalp  can  cause  such  an  enlargement  and  suppuration 
of  the  lymph-nodes  draining  the  scalp. 

Phlegmon  of  the  Scalp. — This  usually  follows  infected  scalp 
wounds.  It  can  be  recognized  by  the  angry,  swollen  appearance  and 
the  tenderness  of  the  edges  of  the  scalp  wound  accompanied  by  fever, 
rapid  pulse  and  other  signs  of  infection.  The  granulations  become 
edematous  and  there  is  constant  discharge  of  pus.  Pus  may  accumu- 
late beneath  the  subaponeurotic  layer,  so  that  the  entire  scalp  is  raised, 
giving  rise  to  distinct  fluctuation  all  over  the  skull.  The  limits  of  the 
boggy  swelling  are  the  superior  curved  hne  of  the  occipital  bone  behind, 
the  supraorbital  ridge  in  front,  and  the  zygomatic  processes  at  the  sides. 

There  is  always  danger  in  these  cases  of  a  septic  thrombosis  or 
meningitis,  and  the  symptoms  (see  page  61)  of  these  conditions  should 
be  looked  for,  especially  if  the  phlegmon  complicates  a  compound  skull 
fracture. 

Erysipelas  of  the  scalp  usually  exists  as  a  compHcation  of  the 
same  disease  in  the  face.  It  differs  from  ordinary  infection  of  the  skin  of 
the  scalp  by  causing  a  tense  infiltration  with  edges  sharply  marked. 
The  diagnosis  can  be  made  from  this  tense  infiltration  as  well  as  from 
the  many  small  bullae  or  bhsters  and  the  pinkish  discoloration  of  the 
skin  of  the  scalp,  which,  like  the  infiltration,  terminates  rather  sharply. 
Such  a  sharp  demarcation  is  characteristic  of  erysipelas  elsewhere,  and 
is  described  more  fully  in  the  diagnosis  of  facial  erysipelas  on  page  102. 
There  is  usually  also  some  rise  of  temperature  and  moderate  constitu- 
tional disturbance. 

Subpericranial  abscess  is  a  collection  of  pus  between  the  peri- 
cranium and  the  skull.  It  is  usually  secondary  to  pyogenic  or  tuber- 
culous osteomyelitis  of  the  cranial  bones  or  to  suppuration  of  a  cephal- 
hematoma. The  diagnosis  can  be  made  from  the  presence  of  a  deep- 
seated  swelling  over  the  skull,  which  gives  evidences  of  fluctuation. 
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Tumors  of  the  Scalp. 

Tumors  of  the  scalp  may  be  either  benign  or  mahgnant.  The 
benign  are  far  more  frequent.  In  adult  Hfe,  sebaceous  cysts  constitute 
the  larger  number  of  benign  tumors  of  the  scalp.  They  occur  either 
singly  or  as  multiple  tumors  and  can  be  recognized  from  the  fact  that 
the  tumor  projects  above  the  level  of  the  scalp,  the  skin  over  it  being 
stretched.  It  is  distinctly  movable  upon  the  aponeurosis,  and  as  a  rule 
the  skin  covering  it  is  not  adherent.  It  is  round  in  form  but  in  the 
occipital  region  may  be  polypoid.  If  the  base  is  ulcerated  and  hard, 
carcinomatous  degeneration  should  be  suspected  (see  Fig.  31). 

Dermoid  cysts  are  usually  smaller  than  sebaceous  cysts  and  are 
situated  at  definite  places,  such  as  the  root  of  the  nose,  inner  and  outer 
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Fig.  31. — Carcinoma  Developing  in  Sebaceous  Cysts  of  Scalp. 
A,  Formation  of  new  cysts  as  a  part  of  the  malignant  process;  B,  cavity  of  original  cyst. 


angles  of  the  orbit,  and  at  times  within  the  orbit  itself.  Their  size  varies 
from  a  hazehiut  to  an  ^gg.  Their  base  is  usually  fixed,  so  they  can  be 
moved  but  httle  upon  the  skull,  being  firmly  attached  to  it. 

A  dermoid  cyst  must  be  differentiated  from  a  meningocele.  The  lat- 
ter occurs  in  the  median  line  at  the  front  and  at  the  back  of  the  skull 
(Fig.  i^^).  The  meningocele  can  usually  be  compressed,  pulsates,  and 
enlarges  when  any  exertion  is  made.  In  children,  in  whom  meningoceles 
are  most  frequently  found,  crying  causes  them  to  become  more  tense,  and 
the  reduction  of  the  contents  causes  cerebral  pressure  symptoms.  After 
a  meningocele  has  been  reduced,  one  may  feel  the  edges  of  the  gap  in 
the  skull  through  which  the  tumor  has  protruded  (see  page  19). 

Among  the  rarer  forms  of  tumor  of  the  scalp  may  be  mentioned  a 
pneumatocele,  which  will  be  readily  recognized  by  the  fact  that  it  is 
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situated  over  the  mastoid  or  frontal  regions,  usually  the  former.  It 
contains  air,  so  that  it  is  tympanitic  on  percussion.  It  is  soft  and  elastic, 
and  the  air  can  be  gradually  pushed  in  through  the  gap  in  the  skull. 

Lipoma  of  the  scalp  occurs,  chiefly  in  the  frontal  and  temporal 
regions,  as  a  flat,  soft  tumor,  which  does  not  raise  the  scalp  as  much  as 
either  dermoids  or  sebaceous  cysts.  In  the  temporal  region  it  may 
attain  some  size,  and  give  rise  to  a  sense  of  pseudo-fluctuation. 

Fibromata  are  rare.  They  are  usually  quite  soft,  and  often 
present  as  a  part  of  a  generahzed  condition. 

Warts  can  be  readily  recog- 
nized on  the  scalp.  They  are 
quite  small,  and  bleed  easily. 
Pigmented  moles  occur 
quite  frequently  and  are  recog- 
nized by  their  brownish  color, 
and  the  fact  that  they  are 
shghtly  raised  above  the  level 
of  the  skin  of  the  surround- 
ing scalp.  They  may  develop 
into  melanotic  sarcomata  (see 
below). 

Vascular  tumors  of  the 
scalp  are  most  often  present 
in  the  form  of  simple  angioma- 
ta  upon  the  forehead.  They 
appear  as  bright  red  spots, 
slightly  raised  above  the  level 
of  the  scalp.  The  color  can 
be  caused  to  disappear  by  pres- 
sure, but  immediately  returns  when  the  finger  is^taken  off.  The  distribu- 
tion of  simple  or  capillary  angiomata  quite  often  corresponds  accurately 
to  the  area  of  distribution  of  the  three  branches  of  the  fifth  cranial 
nerve.  Attention  was  first  called  to  this  fact  by  Barensprung,  and  his 
observations  confirmed  by  Gushing  and  others. 

A  second  type  of  angioma  is  the  cavernous^  which  may  occur  with 
the  simple  or  capillary  form  or  be  present  independently.  If  the  latter 
is  the  case  the  scalp  is  only  slightly  discolored,  of  a  purphsh  hue,  and  the 
soft  tumor  can  be  caused  to  disappear  to  a  great  extent  by  pressure. 

The  fact  that  they  do  not  pulsate  and  that  there  is  no  gap  in  the 
skull  after  they  have  been  decreased  in  size  by  pressure,  readily  distin- 
guishes simple  and  cavernous  angiomata  from  meningoceles.     At  times 


Fig.  32.— Sebaceous  Cyst  of  Occipital  Region  with 
Ulceration  of  Surface. 
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they  increase  somewhat  in  size  when  the  child  cries,  which  may  lead 
one  to  suspect  the  presence  of  a  meningocele. 

A  third  variety  of  vascular  tumor  is  the  cirsoid  aneurysm,  which 
can  be  recognized  as  a  mass  of  tortuous,  elongated,  and  dilated 
arteries.  It  feels  like  a  bunch  of  worms  and  occurs  especially  in  the 
frontal  and  temporal  regions.  It  can  be  emptied  by  pressure,  but  refills. 
It  pulsates,  but  ceases  to  do  so  when  the  temporal  artery  is  compressed. 
This  pulsation  must  be  differentiated  from  that  of  a  pulsating  soft  sar- 
coma, by  the  peculiar  feeling  one  gets  of  elastic  tubes  filled  with  blood. 

A  fourth  rare  variety  of  vascular  tumor  is  the  traumatic  aneurysm^  in 
which  there  is  a  pulsating  tumor,  usually  in  the  temporal  or  frontal 
regions,  with  an  expansile  pulsation  and  a  distinct  bruit. 


Fig.  T,i. — Location  of  Various  Tumors  of  Skull  and  Face  (Diagrammatic). 
D,  Location  of  dermoid  cyst  at  outer  angles  of  orbits;  DM,  location  of  dermoid  cysts  at  root  of  nose,  and 
of  meningocele  of  the  naso-frontal  type;   FM ,  naso-frontal  form  of  meningocele;  OM,  occipital  form  of 
meningocele. 


A  fifth  variety  is  the  arterio-venous  aneurysm,  which  occurs  either  in 
the  temporal  or  posterior  auricular  arteries.  It  can  be  recognized  by 
the  marked  dilatation  of  the  superficial  veins  leading  to  it,  and  the 
peculiar  whirring  bruit  and  expansile  pulsation  at  the  point  of  communi- 
cation of  the  vein  and  artery. 

Malignant  Tumors  of  the  Scalp. — Sarcomata  occur  either  as  mel- 
anotic sarcomata  or  as  bleeding  warts,  in  elderly  people.  They  are 
usually  soft,  with  overhanging  edges,  and  can  be  recognized  as  belonging 
to  the  class  of  mahgnant  tumors  by  their  steady  growth  in  all  directions. 

Carcinoma  occurs  as  a  primary  form,  either  arising  from  sebaceous 
cysts  (Fig.  31),  or  as  a  rodent  ulcer  on  the  forehead.  The  former  can  be 
recognized  by  the  ulceration  or  induration  of  the  base  of  a  sebaceous  cyst. 
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DISEASES  OF  THE  SKULL. 

Diseases  of  the  cranial  bones  are  divided  as  follows:  (A)  Atrophic 
processes,  (i)  Senile  atrophy.  Begins  in  diploe  and  produces  de- 
pressions over  parietal  bones.  (2)  Hemifacial  atrophy — a  unilateral 
lack  of  development  due  to  trophic  disturbances  of  the  fifth  nerve. 
(3)  Rachitic  atrophy  (craniotabes)  which  causes  the  skull  to  become 
greatly  thinned  over  the  parietal  and  occipital  bones.  It  is  often  asso- 
ciated with  hydrocephalus  (see  page  81).  It  can  be  recognized  by  the 
peculiar  elastic  thin  places  over  the  occipital  bone.     (B)   Hypertrophic 

processes,  (i)  General  over- 
growth, i.  e.,  gigantism.  (2) 
Acromegaly  due  to  disease  or 
tumor  of  the  hypophysis  cere- 
bri and  causing  enlargement  of 
the  skull  and  face  bones  as  well 
as  those  of  the  hands  and  feet. 
(3)  Leontiasis  ossea/  which 
^^^^1^  ^  affects    either    the    cranial  or 

Vm^fr  '       m  facial  bones  or  both.     There 

^       '  '  is  marked   hyperostosis,  both 

in  an  inward  and  outward  di- 
rection, causing  pressure  on 
the  nerve- trunks  passing 
through  the  bones,  and  in  45 
per  cent,  of  the  cases  upon 
the  cerebrum.  (4)  Osteitis  de- 
formans (seepage  679).  This 
affects  the  skull  as  a  part  of 
a  general  process  which  causes 
bowing  of  the  long  bones  and  spine  accompanied  by  eccentric  hyper- 
trophy of  the  cranial  vault.     The  disease  may  affect  the  skull  alone. 


Fig.  34. — Tertiary  Syphilitic  Necrosis  of  the  Fron- 
tal Bones. 
Note  the  sharp,    clean-cut   edges  of   the  area,  and  the 
necrotic  bone  in  the  center  of  the  ulceration. 


Inflammatory  Processes. 
I.  Tuberculosis  of  the  skull  may  occur  at  any  age,  but  is  especially 
frequent  in  infancy  and  childhood,  in  the  mastoid  and  petrous  portions 
of  the  temporal  bone.  It  occurs  less  frequently  in  the  frontal  and  parietal 
bones.  It  can  be  recognized  by  its  slow,  insidious  character.  Unless 
there  are  intracranial  complications,  it  causes  but  little  tenderness  or 

*  Kanavel,  "  Surgery,  Gynecology  and  Obstetrics,  vol.  iv. 
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pain.  Cases  may  present 
themselves  with  one  of  two  con- 
ditions present,  (a)  either  a 
sinus,  lined  with  typical  yel- 
lowish tubercular  granulations, 
leading  to  bare  and  soft  bone, 
or  (b)  as  an  unopened,  cold  ab- 
scess. Under  the  latter  condi- 
tions care  should  be  taken  to 
differentiate  such  an  abscess 
in  the  temporal  region  from  a 
lipoma  (see  page  74). 

The  disease  is  a  very  pro- 
gressive one,  causing  steady 
rarefaction  of  the  bone,  and 
often  forming  extradural  col- 
lections of  pus,  These  can 
be  recognized  by  the  presence 
of  a  dull  headache  and  ten- 
derness, and,  in  case  of  a  large 
collection  of  pus,  by  the  gen- 
eral symptoms  of  intracranial 
pressure. 

2 .  Syphilis  of  the  Skull . — 
This  occurs  in  one  of  two  forms, 
which  can  be  readily  diagnosed 
by  a  careful  history,  a  search 
for  evidences  of  syphilis  else- 
where, and  the  characteristic 
local  findings : 

First,  as  a  periostitis,  in 
the  early  weeks  of  the  sec- 
ondary stage.  Here  it  pro- 
duces a  soft,  flat  elevation  of 
the  periosteum,  which  is  ex- 
tremely sensitive  and  causes 
much  pain,  the  latter  being 
especially  severe  at  night. 

Second,  in  the  form  of  open 
gummata  resulting  in  a 
worm-eaten   condition   of  the 


Fig.  35. — Anterior  View  of  Case  of  Angioosteoma 
OF  THE  Left  Frontal  and  Parietal  Bones. 


Fig.  36.— Posterior  View  of  Angioosteoma  of  Parie- 
tal Bone. 
Same  case  as  shown  in  Fig.  35. 
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bone  (Fig.  34).  Large  areas  of  both  tables,  but  especially  the  outer, 
become  necrotic,  and  form  sequestrae  by  a  process  of  progressive  osteo- 
porosis or  rarefaction.  Each  area  is  surrounded  by  a  zone  of  osteo- 
sclerosis or  hardened  bone.  Perforation  of  the  skull,  with  subdural 
collections  of  pus,  causing  pressure  symptoms,  as  is  the  case  in  tuber- 
culosis, is  quite  rare  in  syphihs. 

Acute  pyogenic  osteomyelitis  and  periostitis  is  rare  except  after 
compound  fractures.     Usually  there  is  considerable    pain    around  the 

scalp  wound.  The  scalp  itself 
is  red  and  swollen,  there  is  dis- 
tinct fluctuation,  and  when  the 
wound  in  the  skull  is  examined 
one  either  finds  sequestrae,  or 
the  diploe  is  infiltrated  with 
pus. 

The  chief  point  of  interest 
in  the  diagnosis  is  to  be  able 
to  exclude  the  various  intra- 
cranial compHcations  referred 
to  on  page  63. 

Tumors  of  the  Skull. 
Osteomata.  — This  form 
of  tumor  may  occur  either  on 
the  vertex  of  the  skull  or  in 
one  of  the  accessory  sinuses, 
such  as  the  frontal  and  sphen- 
oidal. On  the  vault  of  the 
skull  they  may  be  diagnosed 
from  the  fact  that  their  growth  is  very  slow,  their  borders  are  sharp, 
they  are  extremely  hard,  are  conical  or  mushroom  in  shape,  and  occur 
usually  in  the  parietal  and  frontal  bones.  The  osteomata  may  contain 
large  vascular  spaces  and  show  a  feeble  pulsation.  To  this  variety  the 
name  of  angioosteoma  has  been  given  (Figs.  35  and  36). 

Osteomata  of  the  frontal  sinus  cause  a  diffuse  sweUing  in  the  in- 
ner angle  of  the  orbit,  if  they  are  unilateral,  or  at  the  middle  of  the  fore- 
head, if  bilateral.  They  displace  the  eyeball,  and  can  only  be  recog- 
nized when  they  have  grown  beyond  the  walls  of  the  frontal  sinus, 
unless  a  skiagraph  is  made.  In  the  latter  the  shadow  due  to  such  a 
bony  tumor  can  be  readily  distinguished  from  the  translucent  area  which 
normally  represents  the  frontal  sinus. 


Fig.  37. — Multiple  Osteo-sarcomata  of  the  Skull. 
The  white  arrows  point  to  tumors  situated  in  the  right 
parietal  and  left  frontal  bones  respectively.  The  protru- 
sion of  the  left  eye  is  caused  by  a  tumor  which  has  formed 
in  the  left  frontal  sinus,  pushing  the  eye  downward  and 
outward. 
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Osteomata  of  the  sphenoidal  sinus  can  be  recognized  from  the  pres- 
sure symptoms  which  they  cause  on  the  eyebah  and  optic  nerve.  If 
osteomata  grow  toward  the  inner  side  of  the  skull,  their  presence  can 
be  only  suspected  from  the  focal  symptoms. 

Echinococcus  of  the  skull  is  quite  rare  and  usually  appears  in  the 
bone  itself,  but  as  often  between  the  dura  and  the  bone.  It  appears 
upon  the  surface  as  a  cystic  tumor,  which  can  be  recognized  as  an  echino- 
coccus if  the  disease  is  found  elsewhere,  or  the  characteristic  booklets 
are  found  in  the  cystic  fluid. 

Sarcoma. — Sarcoma  of  the  skull  may  occur  as  a  primary  or  second- 
ary tumor  in  the  periosteum  or  in  the  bone  itself.     In  both  of  these 
tumors    appear  which   are    hemi- 
spherical,  and   grow  rapidly,   are 
hard  at  first,  and  later  become  soft 
and  ulcerated. 

Secondary  sarcomata  are  more 
often  multiple  than  the  primary. 
They  can  be  recognized  by  the  fact 
that  they  have  all  of  the  charac- 
teristics of  the  primary  growth  just 
referred  to,  and  the  history  or  pres- 
ence of  such  a  primary  focus. 

Primary  tumors  of  the  dura,  tu- 
mors of  the  brain  or  of  the  frontal, 
ethmoidal,  or  sphenoidal  sinuses 
may  penetrate  the  skull  and  grow 
externally  as  well  as  into  the  cranial 
cavity  itself  (Figs.  39  and  40). 
They  cannot  be  distinguished  from 
primary  skull  tumors,  unless  the 
case   has  been  under  observation 

from  the  earliest  period.     These  dural  sarcomata  usually  pulsate  and 
cause  intracranial  symptoms. 

Primary  sarcomata  of  the  brain  may  grow  through  the  skull  and 
present  externally.  Their  growth  is  usually  more  diffuse  than  primary 
tumors  of  the  dura. 

Carcinoma  of  the  skull  is  never  primary.  It  is  either  secondary  to  a 
carcinoma  elsewhere  in  the  body,  especially  of  the  breast,  thyroid  or 
prostate,  or  the  cranial  bones  are  secondarily  involved  from  a  carcinoma 
of  the  scalp.  Other  forms  of  neoplasm  which  can  occur  in  the  skull  are 
myeloma  and  chloroma. 


Fig.  38. — Encephai.ocelk  in  Boy  Aged  Thir- 
teen Years.  Tumor  Present  Since  Birth 
Soft,  Pulsating  when  Slight  Pressure 
IS  Exerted.     (Dr.  Mortimer  Frank.) 
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Congenital  Defects  of  the  Skull. 
These  are  quite  rare.  Trelat  found  only  five  cases  in  13,000  births. 
They  usually  occur  in  the  frontal  region,  at  the  root  of  the  nose  or  in  the 
occipital  region,  either  above  or  below  the  external  occipital  protuber- 
ance. Quite  rarely  one  finds  a  congenital  defect  at  the  base  of  the 
skull  or  into  the  orbit.  In  the  former  the  tumor  projects  into  the 
pharynx;  in  the  latter  it  appears  at  the  inner  or  outer  angle  of  the 
orbit  (Fig.  38).     The  tumor  which  projects  from  the  congenital  defect 


Fig.  39. — Side  View  of  Sarcoma  of  Frontal  Bone 
Which  Invaded  Interior  of  Skull  and 
Orbit,  Causing  Displacement  Outward  of 
THE  Eye. 


Fig.  40. — Anterior  View  of  Tumor 
(Sarcoma)  Originating  in  Frontal 
Bone,  Which  Invaded  Cranium 
AND  Orbit  and  Caused  Displace- 
ment of  Eye.  Same  Case  Shown 
IN  Fig.  39. 


may  be  either  composed  of  dura  and  cerebrospinal  fluid  alone  (menin- 
gocele), or  it  is  made  up  of  dura  and  cerebral  tissue  (encephalocele,  or, 
finally,  one  of  the  lateral  ventricles  may  be  a  part  of  the  tumor,  the  over- 
lying brain  tissue  being  greatly  atrophied.  The  frontal  tumor  is  usually 
an  encephalocele.  It  is  small,  flat,  nonpedunculated,  and  the  skin  over 
it  is  thick  and  very  vascular.  The  occipital  variety  is  usually  larger,  has 
a  narrow  pedicle,  is  regular  in  outline  and  round  (Fig.  31).  The  most 
characteristic  symptoms  of  all  these  tumors  are  their  typical  locations, 
combined  with  the  fact  that  the  smaller  ones  are  reducible.     Such  a  re- 
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duction  is  often  accompanied  by  signs  of  cerebral  compression,  such  as 
convulsions,  etc.  The  smaller  ones  (meningoceles)  are  often  trans- 
lucent and  increase  in  size  or  become  tenser  when  the  child  cries.  Oc- 
casionally the  defect  in  the  skull  can  be  palpated.  The  smaller  ones  may 
persist  for  years  without  symptoms;  the  larger  ones  cause  death  through 
a  meningoencephalitis. 


NON-TRAUMATIC   SURGICAL   AFFECTIONS  OF   THE   BRAIN  AND  ITS 

ENVELOPES. 

Hydrocephalus. 

Hydrocephalus  is  only  a  symptom  and  not  a  disease.  The  chief 
form  of  hydrocephalus  which  is  of  surgical  interest  is  the  chronic  internal 
form.  It  may  be  congenital  or  acquired.  At  times  it  may  be  impos- 
sible to  differentiate  in  a  given  case  whether  the  condition  was  a  con- 
genital one  or  not.  The  causes  for  both  are  the  same,  before  the 
sutures  and  fontanelles  are  closed.  These  causes  are  a  cerebellar  tumor 
obstructing  the  outflow  of  cerebrospinal  fluid  from  the  ventricles  or  a 
primary  ependymitis  or  a  posterior  basic  meningitis,  or  it  may  follow  the 
closure  of  a  spina  bifida. 

The  diagnosis  of  hydrocephalus  should  never  be  made  without  com- 
paring the  circumference  of  the  head  with  that  of  a  normal  child  at  the 
same  age. 

A  true  congenital  hydrocephalus  must  be  differentiated  from  the 
hydrocephalic  condition  which  occurs  in  rickets.  They  can,  however, 
be  distinguished  from  each  other  by  the  fact  that  in  true  hydrocephalus 
there  is  apt  to  occur  spastic  rigidity,  accompanied  by  convulsions  and 
paralysis,  as  well  as  contractures  in  the  paralyzed  parts  (Fig.  41). 

There  is  great  impairment  of  mental  development  in  hydrocephalus. 
The  head  is  often  retracted,  there  are  night  cries,  unsteady  gait  and 
emaciation.  In  rickets  the  head  is  square  or  box-shaped;  the  fontan- 
elles, although  they  are  open,  do  not  bulge;  there  is  usually  accompany- 
ing craniotabes  but  the  enlargement  is  not  so  marked  as  in  hydro- 
cephalus. There  are  also  usually  present  the  characteristic  rachitic  en- 
largements at  the  junction  of  the  costal  cartilages  and  ribs  and  at  the 
ends  of  the  long  bones,  especially  at  the  lower  end  of  the  radius  and 
ulna. 

Congenital  hydrocephalus  must  be  differentiated  from  the  chronic 
form  due  to  tumors  arising  in  early  life  from  the  third  ventricle  and  in  the 
posterior  fossa  of  the  skull.  In  these  the  enlargement  of  the  head  is  very 
gradual  and  has  not  been  present  from  birth,  as  in  congenital  hydro- 
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cephalus.  In  addition  there  are  usually  other  general  and  focal  symp- 
toms, including,  in  the  case  of 
tumors,  the  presence  of  choked 
disc  and  other  signs  of  cerebel- 
lar tumors  (see  page  84). 


Tumors  of  the  Brain.^ 
The  diagnosis  of  tumors  of 
the  brain  can  be  made  by  the 
careful  study  of  certain  general 
and  focal  symptoms.  The 
general  symptoms  indicate  an 
increase  of  intracranial  pres- 
sure. The  focal  symptoms  are 
the  evidences  of  pressure  upon 
localized  areas  of  the  brain, 
causing  more  or  less  interfer- 
ence with  their  special  func- 
tions.    The    general   symp- 


FiG.  41. — Side  View  of  Child   Suffering  from  Hy- 
drocephalus. 
Note  how  the  face  seems  to  be  a  mere  parasite  upon  the 
enormous  enlargement  of  the  skull. 

toms  in  the  order  of  their  frequency  are 

I.  Headache. — ^The  head- 
ache is  of  a  deep  boring  char- 
acter, usually  quite  severe.  It 
is  rarely  localized  over  the  seat 
of  the  tumor,  but  is  usually 
diffuse  all  over  the  head.  In 
tumors  of  the  posterior  fossa 
(pons,  medulla,  and  cerebel- 
lum), the  pain  is  characteris- 
tically situated  in  the  occipital 
region. 

II.  Nausea  and  Vomiting. 
— The  character  of  cerebral 
vomiting  is  that  it  occurs  vv^ith- 
out  any  effort,  the  contents  of 
the  stomach  being  thrown  at 
times  some  distance  in  a  pro- 
jectile manner.     The  vomiting 
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Fig.  42. — Secondary  Contractions  of  the  Wrist- and 
Finger-joints  in  Hydrocephalus. 


^  Buret's  statistics  of  344  cases  of  brain  tumors  as  to  location  show  that  63.5  per  cent. 
were  in  the  motor  area,  12.8  per  cent,  were  in  the  frontal  lobe,  10  per  cent,  were  parietal 


and  occipital,  and  13.7  per  cent,  were  cerebellar. 
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is  also  seldom  preceded  by  nausea  and  is  independent  of  the  taking  of 
food. 

Papillitis.— This  is  present  at  some  stage  in  the  majority  of  cases  in 
one  or  both  eyes  and  is  one  of  the  most  rehable  signs.  It  is  usually  of  such 
a  degree  as  to  give  rise  to  the  name  choked  disc.  The  larger  the  tumor, 
the  more  marked  is  this  symptom.  In  cerebellar  tumors  it  appears  quite 
early,  while  in  those  in  the  motor  region  it  appears  quite  late  and  in  only 
40  per  cent,  of  the  cases.  It  almost  always  results  in  optic  atrophy. 
When  it  is  unilateral,  the  tumor  is  almost  always  on  that  side. 

IV.  Mental  Symptoms. — Stupor  marks  the  onset  of  the  symptoms. 
It  gradually  develops  into  coma,  which  varies  greatly  in  its  intensity. 
Remission  of  the  coma  aids  in  distinguishing  tumor  from  abscess  of  the 
brain,  because  the  stupor  and  coma  in  the  case  of  a  tumor  increase  and 
decrease  from  time  to  time  as  the  intracranial  pressure  rises  or  falls. 
The  psychical  symptoms  vary  greatly  and  are  most  marked  in  tumors  of 
the  frontal  lobe.  There  may  be  simple  mental  failure  (loss  of  memory) 
and  dullness,  or  marked  mental  confusion,  or  even  actual  delirium. 
Witzelsucht  or  loquaciousness,  with  a  tendency  to  joke  on  all  subjects,  is 
occasionally  found  in  tumors  of  the  first  frontal  convolution. 

V.  Slow  Pulse  and  Marked  Increase  oj  Blood- pressure. — In  many 
cases  of  brain  tumor  both  of  these  symptoms  are  quite  marked,  the 
pulse  sinking  at  times  to  forty  beats  per  minute  and  the  blood-pressure 
rising  greatly,  as  determined  by  the  use  of  the  modified  Riva-Rocci 
apparatus. 

VI.  Vertigo. — ^This  is  especially  marked  in  cerebellar  tumors,  and 
is  of  value  as  a  symptom  if  other  causes  of  vertigo,  such  as  labyrinthine 
disease  of  the  ear  and  of  the  stomach,  can  be  eHminated. 

VII.  Apoplectijorm  attacks  occur  from  time  to  time  through  hem- 
orrhages into  gliomata,  and  may  simulate  ordinary  apoplexy  in  the 
absence  of  a  complete  history. 

VIII.  General  convulsions  are  apt  to  occur  if  the  tumors  are  in  the 
cerebral  cortex. 

IX.  The  skull  is  tender  over  the  site  of  the  tumor  if  the  latter  is 
superficial. 

Focal  Symptoms. — Tumors  of  the  Frontal  Lobe. — ^There  are  no 
localizing  symptoms  unless  the  growth  compresses  the  motor  centers 
in  the  precentral  gyrus,  or  the  motor  speech-center  in  the  third  left  frontal 
convolution.  Marked  disturbances  in  mentality  are  usually  associated 
with  general  symptoms  of  cerebral  pressure  in  tumors  of  the  frontal  lobe, 
and  are  more  marked  in  those  of  the  right  side.  These  mental  disturb- 
ances are  mental  dullness  or  confusion,  witzelsucht,  irritability  and  child- 
ishness, or  loss  of  memory. 
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Motor  Region. — ^Attacks  of  Jacksonian  epilepsy  occur  in  tumors  of 
the  precentral  gyrus.  The  parts  which  twitch,  or  are  affected  by  disturb- 
ances of  sensation  and  motion,  vary  according  to  the  area  involved  (Fig. 
23),  so  that  it  is  possible  to  more  accurately  localize  tumors  of  this  region 
than  those  of  almost  any  other.  As  the  tumor  grows,  the  attacks 
extend  over  a  greater  number  of  muscles,  but  are  always  localized, 
according  to  the  situation  of  the  motor  centers  in  the  cortex.  For 
example,  it  may  begin  in  the  muscles  of  the  leg  and  then  involve  those 
of  the  arm,  and  later  still  those  of  the  face,  on  the  side  of  the  body 
opposite  to  that  upon  which  the  tumor  is  situated  in  the  brain.  Later 
in  the  course  of  the  disease  pareses  or  paralyses  or  even  contractures 
occur  in  the  affected  muscles.  There  is  usually  an  increase  of  the  deep 
reflexes.  Other  symptoms  than  those  of  cortical  irritation  or  pressure 
upon  the  motor  centers  are  not  infrequently  associated  in  tumors  of  the 
postcentral  gyrus,  some  through  direct  pressure  upon  adjacent  areas  in 
the  parietal  or  frontal  lobes,  others  due  to  indirect  effects  of  pressure 
(Fernwirkung).  In  tumors  of  the  postcentral  gyrus  (Fig.  23)  there  are 
convulsions  of  the  Jacksonian  type,  preceded  by  a  sensory  aura.  Later 
on  there  are  disturbances  of  the  sense  of  pain  and  temperature,  rarely  of 
touch.  If  the  tumor  is  on  the  right  side  in  left-handed  people,  there  may 
be  motor  aphasia  or  agraphia;  if  the  third  frontal  convolution  is  com- 
pressed there  is  a  loss  of  muscle  sense  and  anesthesia  of  the  paralyzed 
limb  through  pressure  upon  the  parietal  lobe. 

Tumors  of  the  Parietal  Lobe. — ^Tumors  of  this  lobe  can  be  recog- 
nized by  the  presence  of  attacks  of  Jacksonian  epilepsy  preceded  by  sen- 
sory symptoms,  and  later  by  the  presence  of  a  marked  loss  of  muscle 
sense  or  astereocognosy.  If  situated  in  the  lower  part  of  the  parietal  lobe, 
they  may  produce  word-blindness  and  often  agraphia. 

Tumors  of  the  left  temporo-sphenoidal  lobe  produce  word-deaf- 
ness, paraphasia  and  auditory  hallucinations.  This  is  the  case  especially 
in  tumors  of  the  first  left  temporo-sphenoidal  gyrus.  In  tumors  of  the 
posterior  portion  of  the  left  temporo-sphenoidal  lobe,  and  extending  to- 
ward the  occipital  lobe,  there  is  visual  aphasia. 

Tumors  of  the  Occipital  Lobe. — ^Tumors  involving  the  cuneus 
and  first  occipital  convolution  produce  disturbance  of  the  sense  of  smell 
and  homonymous  hemianopsia.  Involvement  of  other  portions  of  the 
lobe,  if  the  cuneus  is  not  greatly  involved,  produces  soul-blindness,  or 
incapacity  to  understand  the  things  which  one  sees. 

Tumors  of  the  Cerebellum. — ^Tumors  of  the  cerebellum,  in  addi- 
tion to  producing  the  well-marked  symptoms  of  increased  intracranial 
pressure,  referred  to  under  the  head  of  general  symptoms,  produce 
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somewhat  characteristic  focal  symptoms.  Vomiting  is  quite  frequent. 
Early  optic  neuritis  with  blindness  occurs  very  early,  and  paralysis  of 
the  external  rectus  muscle  is  very  common  and  often  bilateral.  There 
is  also  apt  to  be  rigidity  of  the  neck,  and  involvement  of  the  olfactory, 
oculomotor,  and  trigeminal  nerves  on  the  side  of  the  tumor.  One  of 
the  most  characteristic  symptoms  is  a  severe  occipital  headache,  most 
marked  upon  arising.  i\ttacks  of  amyasthenia  and  general  vertigo 
are  also  frequent.  Another  characteristic  symptom  is  the  so-called 
cerebellar  ataxia.  This  latter  is  especially  marked  in  children,  who 
have  a  tendency  to  fall  to  one  side  in  walking;  usually  toward  that  upon 
which  the  tumor  is  situated. 

Tumors  of  the  Pontomedullocerebellar  Space. — ^A  class  of 
tumors  has  been  recently  described  whose  essential  features  distinguish 
them  from  tumors  of  the  cerebrum  and  cerebellum.  This  feature  is 
the  early  appearance  of  symptoms  referable  to  the  fifth  or  eighth  cranial 
nerves.  When  involving  the  eighth  nerve  they  are  sometimes  described 
under  the  name  of  neurofibromata  of  the  acoustic  nerve.  They  grow 
slowly,  hence  the  symptoms  referable  to  the  involvement  of  the  fifth  or 
eighth  nerve  may  precede  the  other  symptoms  for  a  long  period.  In  the 
case  of  the  fifth  nerve  these  prodromal  symptoms  are  obstinate  and 
show  themselves  as  atypical  attacks  of  facial  neuralgia,  for  which  no 
other  peripheral  or  central  cause  can  be  found.  The  symptoms  of  the 
early  involvement  of  the  eighth  nerve  are  tinnitus  aurium  with  progres- 
sive diminution  of  hearing  and  aural  vertigo.  As  the  tumor  increases  in 
size,  we  have  other  evidences  of  pressure. 

The  diagnosis  rests  upon  the  symptom- complex  of  tumors  of  the 
posterior  fossa,  preceded  by  well-marked  and  long- continued  signs  of 
auditory  or  trigeminal  involvement.  These  general  and  focal  symptoms 
are  those  of  increased  intracranial  pressure  in  the  posterior  fossa  and 
are — (i)  general:  headache,  vertigo,  vomiting,  optic  neuritis,  brady- 
cardia; (2)  focal:  peduncular  ataxia,  cerebellar  ataxia,  lateropulsion, 
hemiasynergy,  homocontralateral  and  crossed  paralyses  of  the  extremi- 
ties, paralysis  of  the  cranial  nerves  at  the  base  of  the  skull  (especially 
the  fifth,  sixth,  and  seventh),  dysarthria,  dysphagia,  nystagmus,  paralysis 
of  the  conjoint  movements  of  the  eyes,  inequahty  of  the  pupils,  and 
attacks  of  Adams-Stokes  syndrome. 

Before  making  a  diagnosis  of  a  primary  tumor  of  these  nerves,  one 
must  exclude  primary  disease  of  the  base  of  the  skull  and  meninges, 
such  as  syphihs  and  tumors  of  the  bones  of  the  base  of  the  skull,  and 
also  exclude  aneurysm  of  the  vertebral  artery. 

Tumors  of  the  Middle  Fossa  of  the  Skull.— These  have  their 
origin  either  in  the  pituitary  body  or  the  optic  chiasm.     If  the  pituitary 
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body  is  involved  the  symptoms  may  for  a  long  period  be  those  of  acro- 
megaly (Fig.  44)  and  the  general  symptoms  of  intracranial  pressure  may 
not  appear  for  a  long  period. 

In  tumors  involving  the  optic  chiasm  irregular  forms  of  hemianopsia 
appear.     Optic  neuritis  and  atrophy  are  very  early  symptoms. 

The  diagnosis  oj  whether  a  tumor  oj  the  brain  exists,  and  where 
it  is  located,  may  be  made  from  a  consideration  of  the  general  and  focal 
symptoms  just  referred  to.  Of  the  former,  the  most  constant  are  the 
headache,  the  vomiting,  the  choked  disc,  slow  pulse,  and  mental  symp- 
toms, including  stupor  or  coma,  as  the  case  may  be.  Headache,  vomit- 
ing and  optic  neuritis 
are  the  three  most 
important  symptoms 
of  this  group.  The 
focal  symptoms  will 
depend  upon  the  lo- 
cation of  the  tumor 
and  the  extent  to 
which  neighboring 
areas  of  the  cerebrum 
o  r  cerebellum  are 
pressed  upon.  The 
clinical  evolution  of  a 
brain  tumor  varies 
greatly.^  There  may 
be  complete  latency 
of  all  of  the  symp- 
toms and  the  tumor 
remain  unsuspected 
during  life.  In  other  cases  one  of  the  symptoms  pointing  to  cerebral 
tumor,  such  as  headache  or  vertigo,  may  be  present,  but  a  considerable 
time,  even  years,  may  elapse  before  other  symptoms  occur  which  war- 
rant a  definite  diagnosis.  The  general  symptoms  may  be  first  mani- 
fested, localizing  symptoms  occurring  later  or  not  at  all,  and  the  oppo- 
site may  be  the  case.  When  localizing  symptoms  occur,  they  are  of 
less  value  than  if  they  occur  early.  No  brain  tumor,  except  gumma  or 
tubercle,  when  once  developed,  ever  disappears.  No  tumor  may  be 
found  at  operation,  and  yet  great  intracranial  tension  exist.  Radiog- 
raphy of  the  skull  has  thus  far  been  very  unsatisfactory  as  a  means 
of  diagnosis  in  tumors  of  the  skull. 

^  The  following  lines,  to  "nature  of  the  tumor,"  are  taken  from  the  excellent  treatise 
on  brain  surgery  by  Ballance, 


Fig.  43. — Glioma  of  Left  Parietal  Lobe,  with  Multiple  Hemor 
RHAGES.     (Harvey  Gushing.) 
General  symptoms  relieved  by  decompression  for  many  months 
Local  symptoms  were  hemianesthesia,  hemianopsia  and  visual  word- 
blindness. 
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In  regard  to  the  nature  oj  the  tumor,  variations  in  pressure — that 
is,  remission  in  the  symptoms  and  apoplectic  attacks — speak  for  gho- 
mata.  These  occur  especially  in  childhood  and  early  Hfe.  Syphihtic 
gummata  can  only  be  distinguished  from  other  tumors  of  the  brain 
by  the  history  of  preceding  infection,  or  finding  evidences  of  syphihs 
elsewhere  in  the  body.     They  are  apt  to  occur  late  in  life. 

Multiplicity  of  symptoms  speaks  for  tubercles.  These  occur  especially 
in  childhood,  and  there  is  often  evidence  of  a  tuberculous  focus  elsewhere. 


Fig.  44. — Tumor  of  Pituitary  Body  Causing  Acromegaly. 

The  following  is  a  list  of  the  most  frequent  cerebral  tumors  which  are 
of  surgical  importance :  (i )  Endothelioma.  These  are  the  most  frequent 
of  the  true  neoplasms.  They  grow  from  the  meninges,  arc  encapsulated 
and  loosely  attached.  (2)  Syphiloma.  This  is  a  gumma,  but  of  so  dense 
and  fibrous  a  consistency  as  to  resist  the  action  of  potassium  iodid  in 
many  cases.  They  may  be  quite  large  and  are  often  multiple.  (3) 
Tuberculoma.  This  is  an  encapsulated  tuberculous  focus  with  a  thick 
capsule.  It  is  rarely  primary,  varies  greatly  in  size,  and  usually  occurs 
in  the  pons  or  cerebellum  of  children.  (4)  Glioma.  This  form  of 
tumor  arises  from  the  neurogliar  tissue.  It  is  soft,  infiltrating  and  very 
vascular.     Hemorrhages   into   the   tumor   mass   causing  apoj^lectiform 
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attacks  are  quite  common.  Cyst  formation  is  also  a  frequent  accompani- 
ment of  a  glioma.  (5)  Carcinoma.  Is  quite  common  as  a  secondary 
growth  in  the  brain,  the  primary  being  elsewhere  in  the  body.  (6)  Sar- 
coma. Secondary  growths  like  those  of  carcinoma  are  the  most  frequent 
form  of  sarcoma  of  the  brain.  (7)  Cysts.  These  may  be  simple,  hemor- 
rhagic, parasitic  or  due  to  extradural  or  intradural  dermoids.  The  most 
frequent  forms  are  those  which  are  the  result  of  a  glioma  or  follow  a  trau- 
matic or  other  hemorrhage.  The  rarer  forms  of  tumors  are  the  psam- 
moma,  osteoma,  fibroma,  angioma  and  myxoma.  A  few  cases  have 
been  reported  where  the  tumor  followed  a  trauma,  but  there  is  no  such 
relation  in  the  majority  of  cases. 

The  general  conclusion  in  regard  to  the  diagnosis  of  brain  tumors  is 
that  no  one  symptom  is  pathognomonic.  Neither  headache,  vomiting, 
optic  neuritis,  convulsions,  vertigo  nor  hemianopsia  alone  warrant  the 
diagnosis  of  brain  tumor,  but  two  or  more  of  these  in  combination  do 
constitute  evidence  of  the  existence  of  a  brain  tumor  (Ballance). 

In  the  differential  diagnosis  of  tumor  of  the  brain  one  must  exclude 
abscess  of  the  brain,  gummatous  meningitis  and  primary  ependymitis 
with  ventricular  hydrops.  Multiple  sclerosis  may  also  simulate  a  tumor, 
especially  if  there  is  optic  neuritis  or  atrophy  present,  but  there  are  usually 
no  stupor,  convulsions,  slow  pulse,  vomiting,  aphasia,  or  cortical  epi- 
lepsy present  in  this  disease. 

The  eye  should  be  examined  in  every  case  of  long- continued  head- 
ache, and,  if  choked  disc  be  found,  the  following  other  causes  for  it 
should  be  excluded:  Hydrocephalus,  gummatous  meningitis,  abscess  of 
the  brain,  nephritis,  chlorosis,  and  chronic  lead-intoxication. 

The  differential  diagnosis  of  abscess  from  tumor  of  the  brain  is 
given  in  the  following  table : 

Tumor.  Abscess.     (See  below.) 

1.  No  primary  focus  of  infection  but  often         i.  Suppurating  area  in  ear,  nose,  pharynx, 

history  of  syphilis  or  malignant  dis-  scalp,  or  lung  abscess,  or  history  of 

ease  of  other  organs.  trauma. 

2.  Very  slow  development.  2.  More  rapid,  as  a  rule. 

3.  More  definite  focal  symptoms.  3.  Focal  symptoms  often  present  but  not 

so  definitely  localized  as  in  tumor. 

4.  No  rigors  or  septic  symptoms.  4.  Often  begins  with  chills,  septic  symp- 

toms often  continue. 

5.  Temperature   normal   or   slightly   and         5.  Temperature  subnormal,   other   times 

irregularly  elevated.  higher — pus  temperature. 

6.  Pulse  slow.  6.  Not  slow  as  a  rule. 

7.  Constant  headache.  7.  Not  a  constant  or  prominent  symptom. 

8.  Projectile    vomiting    frequently  pres-        8.  Not  often;    vomiting,  if  present,  more 

sent.  frequent  and   not  projectile. 

9.  General    symptoms    of    pressure    pro-        9.  When     present,  they  vary    greatly   in 

gressive.  intensity. 

10.  Choked  disc  constant.  10.  Not  constant. 
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Abscess  of  the  Brain. 
This  condition  was  discussed  in  its  relation  to  injuries  of  the  head,  on 
page  64,  and  as  a  complication  of  middle- ear  disease  on  page  91.  After 
injuries  the  abscesses  are  usually  in  the  cortex — especially  the  acute  form. 
After  influenza,  gangrene  of  the  lung,  and  rarely  during  pyemia,  abscess  of 
the  lung  may  also  occur.  Finally,  nearly  50  per  cent,  of  all  brain  abscesses 
are  of  otitic  origin.  A  second  abscess  is  rare  in  the  temporo- sphenoidal 
lobe,  but  is  more  common  in  the  cerebellum.  In  otitic  cerebral  abscesses 
a  focus  of  suppuration  may  exist  simultaneously  in  the  temporo-sphen- 
oidal  lobe  and  cerebellum.  There  are  five  types  of  clinical  evolution  of 
a  cerebral  abscess,  according  to  Bissaud,  quoted  by  Ballance.^  First 
type — subacute  evolution.  In  this  there  are  three  stages:  (a)  An  initial 
febrile;  (b)  a  stage  of  calm;  (c)  the  paralytic  stage.  Apoplectiform 
attacks  with  a  coma  or  there  is  recovery  with  focal  signs.  Second  type — 
evolution  with  severe  general  infection.  Third  type — complete  latency 
until  final  attack  of  coma.  Such  abscesses  are  usually  in  the  silent  area, 
i.  e.,  the  frontal  lobe  or  the  postero-external  portion  of  the  occipital  lobe 
or  in  the  right  temporo- sphenoidal  lobe.  Fourth  type — evolution  like 
brain  tumor.  Symptoms  almost  the  same,  except  that  choked  disc  is 
more  constant  in  brain  tumors.  Fifth  type — remittent  type.  First 
there  is  headache,  fever,  mania,  or  dehrium.  Then  the  process  quiets 
down  and  is  rapidly  fatal. 

THE  INTRACRANIAL  COMPLICATIONS  OF  MIDDLE-EAR  AND 
MASTOID  SUPPURATION, 

These  are : 

1.  Epidural  abscess  or  otitic  pachymeningitis. 

2.  Purulent  leptomeningitis. 

3.  Serous  meningitis. 

4.  Cerebral  and  cerebellar  abscess. 

5.  Sinus  thrombosis. 

L  Extradural  Abscess. 
(Epidural  or  Perisinuous  Abscess.) 
This  condition  is  most  frequently  due  to  the  extension  of  infection 
from'a  diseased  mastoid  or  sigmoid  sinus.  It  is  more  frequent  on  the 
right  side.  It  is  usually  found  during  the  operation  for  mastoid  suppu- 
ration or  may  be  suspected  as  a  compHcation  if  symptoms  such  as  fever, 
headache,  tenderness,  edema  around  the  wound,  and  profuse  discharge 
of  pus  persist,  after  opening  the  mastoid. 

^  "Some  Points  in  the  Surgery  of  the  Brain,"  1907. 
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Focal  symptoms  are  rare  except  in  children.  If  the  extradural 
abscess  is  on  the  left  side  there  may  be  sensory  aphasia.  If  it  is  beneath 
the  dura  of  the  middle  fossa  there  may  be  pareses  of  the  opposite  half 
of  the  body  and  disturbances  of  sensibihty.  There  are  also  general 
symptoms  of  increased  intracranial  pressure  such  as  somnolence, 
vomiting,  slow  pulse,  pain,  and  choked  disc. 

All  of  these  symptoms  may  be  present  in  purulent  meningitis  and 
cerebral  abscess,  so  that  the  diagnosis  must  be  made  to  a  great  extent 
from  the  local  findings,  which  are  as  follows: 

I.  Persistence  of  profuse  purulent  discharge  from  the  ear  after  a 

mastoid  operation. 

2.  Edema  and  tender- 
ness around  the  wound  and 
the  formation  of  subperi- 
osteal and  subcutaneous 
abscesses  and  fistulae  just 
behind  the  mastoid  or  on 
the  squamous  portion  of 
the  temporal  bone. 

II.  Purulent  Leptomen- 
ingitis. 

This  may  appear  in  an 
acute  or  protracted  form. 
As  in  other  forms  of  intra- 
cranial compHcation  of 
middle-ear  suppuration, 
there  are  both  general  and 
focal  brain  symptoms  in  addition  to  those  of  the  local  infection. 
The  general  signs  of  intracranial  pressure  are: 

(a)  Headache.  This  may  be  on  the  side  of  the  disease  alone.  It 
may  be  frontal  or  occipital  or  be  present  over  the  entire  head.  It  is 
usually  quite  severe. 

(b)  Optic  neuritis.  This  may  or  not  be  present.  It  is  less  frequent 
in  a  leptomeningitis  than  in  cerebral  or  epidural  abscess.  It  is  more 
often  found  in  basilar  than  in  cortical  leptomeningitis. 

(c)  The  pulse  is  rapid  and  there  is  often  stupor  and  dehrium. 

(d)  Respiration  is  slow,  irregular  at  times,  and  may  be  Cheyne- 
Stokes  in  character. 

The  focal  signs  depend  upon  whether  the  meningitis  is  most 
marked   at   the   base   or   on   the   convexity.     If   the  process   is  pre- 


FiG.  45. — Modes  of  Transmission  of  Infection  from  Mas- 
toid Process. 
The  arrows  show  the  direction  in  which  infection  travels: 
(i)  into  temporo-sphenoidal  lobe,  TS;  (2)  into  cerebellum,  C; 
(3)  into  lateral  sinus,  SL,  and  free  apex  of  mastoid  into  tissues 
of  the  neck,  M . 
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dominant  on  the  latter  there  may  be  focal  signs  such  as  one  expects 
to  find  only  in  a  cerebral  or  cerebellar  abscess.  These  are  paralyses 
upon  the  opposite  side  of  the  body,  convulsions,  motor  aphasia 
or  agraphia.  If  most  marked  at  the  base  there  is  rigidity  of  the 
neck  and  paralyses  of  the  cranial  nerves  (especially  of  the  fourth  and 
sixth  nerves). 

In  the  acute  form  the  temperature  is  high,  while  in  the  protracted 
form  it  may  be  normal  or  subnormal. 

It  can  only  be  differentiated  from  an  extradural  abscess  by  the 
results  of  the  operative  treatment,  i.  e.^  if  the  condition  of  the  patient 
improves  after  opening  the  skull,  an  extradural  focus  existed.  If  there 
is  a  continuation  and  progression  of  the  symptoms,  leptomeningitis  is 
present. 

Only  by  finding  tubercles  in  the  choroid  coat  of  the  eye  or  tubercle 
bacilH  by  lumbar  puncture  can  one  positively  differentiate  the  pro- 
tracted form  from  a  tubercular  meningitis.  Convulsions  are  less  com- 
mon, however,  in  simple  purulent  meningitis  than  in  tubercular. 

From  the  epidemic  form  of  cerebrospinal  meningitis,  one  can 
differentiate  it  by  the  more  marked  neck  rigidity  and  opisthotonos  and 
by  finding  the  meningococcus  by  lumbar  puncture. 

III.  Meningitis  Serosa  (Serous  Meningitis). 

This  may  also  occur  in  an  acute  or  chronic  form,  and  is  in  reaHty 
an  edema  of  the  meninges.  The  symptoms  are  similar  to  those  of  the 
purulent  variety  just  described  and  one  can  only  differentiate  it  by  the 
absence  of  fever,  by  the  absence  of  pus  in  the  lumbar  puncture,  and  the 
course  of  the  disease,  which  tends  to  recovery  in  the  majority  of  cases. 

The  symptoms  of  the  chronic  form  are  similar  to  those  of  tumor, 
both  the  general  and  focal  symptoms.  It  is  only  by  recalhng  the 
fact  that  the  symptoms  have  appeared  after  a  middle-ear  disease  and  the 
tendency  to  spontaneous  recovery  that  one  can  make  a  diagnosis. 

IV.  Otitic  Abscess  of  the  Brain. 

Indefinite  symptoms  such  as  sHght  headache  and  mental  depression 
and  evening  rise  of  temperature  may  exist  for  weeks  to  months  in  a 
patient  suffering  from  a  chronic  otitis  media  and  then  suddenly  marked 
cerebral  symptoms  appear.  In  other  cases  the  symptoms  may  appear 
as  a  complication  of  one  of  the  three  following  conditions  : 

(a)  A  chronic  purulent  discharge  may  suddenly  cease. 

{h)  As  an  accompaniment  of  an  acute  otitis  media  and  mastoiditis. 
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(c)  Acute  exacerbation  of  a  chronic  purulent  discharge. 
The  majority  of  the  abscesses  are  located  in  the  temporo-sphenoidal 
lobe,  the  remainder  in  the  cerebellum  (Fig.  39). 
The  general  symptoms  of  brain  abscess  are : 

1.  Headache  which  may  be  located  over  any  portion  of  the  head, 
so  that  it  is  of  little  value  as  a  symptom  in  locaHzing  the  seat  of  the 
abscess. 

2.  Nausea  and  vomiting. 

3.  The  patient  is  mentally  dull  and  becomes  stuporous.  As  the 
intracerebral  compression  advances,  coma  sets  in. 

4.  Convulsions  occur,  which  are  either  locahzed  or  general.  They 
are  most  frequently  found  in  children. 

5.  Optic  neuritis  is  more  frequently  present  in  abscess  of  the  brain 
than  in  any  other  form  of  intracranial  suppuration.  It  is  usually 
simultaneous  in  its  appearance  in  both  eyes,  but  may  exist  on  the 
affected  side  some  time  before  appearing  in  the  other  eye.  It  is  not  as 
constant  a  symptom  as  in  the  case  of  a  cerebral  tumor  and  may  not 
appear  until  late  in  the  disease. 

6.  Slow  pulse.  This  if  present  is  a  valuable  sign  of  an  increased 
intracranial  tension,  but  it  is  quite  inconstant  in  its  appearance. 

7.  Localized  tenderness  of  the  skull  is  often  present  over  the  seat 
of  the  abscess. 

Focal  Symptoms  of  Brain  Abscess. — Temporo-sphenoidal  Ab- 
scesses. Irritation  and  Paralytic  Symptoms. — ^These  are  pareses  of  the 
face,  arm,  and  leg,  on  the  opposite  side  of  the  body,  often  accompanied 
by  spasms  or  convulsive  movements  in  the  affected  muscles.  Usually 
the  face  is  involved  first,  then  the  arm,  and  last  of  all  the  leg  centers. 

Cortical  facial  paralysis  can  be  distinguished  from  the  peripheral 
form  by  the  fact  that  in  the  former  the  eye  muscles  (orbicularis  palpebra- 
rum and  corrugator  superciHi)  suppUed  by  the  facial  are  not  involved. 
Abscesses  of  this  lobe  may  also  cause  hemianesthesia  and  homonymous 
hemianopsia  through  indirect  pressure.  The  latter  two  symptoms  are 
often  absent.  In  addition  there  may  be  paralysis  of  the  motor  ocuh 
nerve  on  the  side  of  the  abscess.  In  a  similar  manner  there  may  be 
hemianesthesia  or  motor  aphasia,  also  through  indirect  pressure. 

Abscess  of  the  Cerebellum. — ^An  abscess  situated  here  usually  causes 
vomiting  and  vertigo  quite  early.  There  are  all  kinds  of  pressure 
symptoms  on  the  medulla,  such  as  crossed  paralysis,  bilateral  paralysis, 
and  marked  slow  respiration  and  pulse. 

Diagnosis  of  Otitic  Cerebral  Abscesses  in  General.— The  diag- 
nosis of  an  otitic  cerebral  abscess  is  impossible  during  the  latent  stage. 
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as  well  as  in  the  terminal  stage  when  the  symptoms  of  meningitis,  such 
as  vomiting,  restlessness,  clonic  spasms,  rapid  pulse  and  respiration  and 
high  temperature  appear.  If  during  this  terminal  stage  the  abscess 
has  ruptured  into  the  ventricle,  instead  of  through  the  meninges,  the 
pupils  become  widely  dilated,  the  respirations  and  temperature  are 
very  high,  and  convulsions  and  tetanic  seizures  are  followed  by  coma 
and  death.  The  only  stage  in  which  a  diagnosis  can  be  made  is  in 
the  so-called  manifest  stage,  and  even  in  this  it  is  often  uncertain.  It 
is  especially  difficult  in  children,  because  the  localizing  signs  are  less 
marked  and  it  is  difficult  to  differentiate  a  tubercle  from  an  abscess. 
The  diagnosis  is  easy  if  one  finds  an  external  fistula  leading  to  the  abscess 
or  if  one  opens  the  mastoid  and  finds  a  fistula  leading  through  diseased 
bone  to  the  abscess.  In  the  majority  of  cases,  however,  there  is 
no  external  fistula  and  one  must  depend  on  the  brain  symptoms 
alone. 

The  differential  diagnosis  between  an  extradural  and  an  intracere- 
bral or  cerebellar  abscess  is  very  difficult  unless  found  at  operation, 
because  both  may  cause  the  same  symptoms,  especially  in  children. 
The  diagnosis  from  tumor  is  the  most  difficult  of  all,  especially  in 
children  with  tubercular  disease  elsewhere.  Here  the  multipHcity  of 
symptoms  through  the  presence  of  multiple  tubercles  speaks  for  tumor, 
whereas  symptoms  which  are  due  to  the  most  frequent  location  of 
cerebral  abscess  speak  for  the  latter. 

Optic  neuritis  is  usually  more  marked  in  tumors  than  in  abscesses, 
and  present  at  an  earher  stage.  The  symptoms  both  general  and 
focal  of  a  tumor  are  slower  in  making  their  appearance,  and  there  are 
apt  to  be  periods  of  temporary  improvement.     (See  page  82.) 


V.  Sinus  Thrombosis. 
The  majority  of  these  occur  as  a  compHcation  of  mastoiditis  or  after 
a  mastoid  operation  has  been  performed.     There  are  two  classes  of 
cases : 

1.  Those  with  marked  symptoms  of  sinus  thrombosis  and  pyemia. 

2.  Those  which  resemble  a  septicemia  in  type  and  have  no  local 
signs  of  sinus  involvement. 

The  symptoms  of  the  first  clinical  form  are: 

1.  Temperature.     The  fever  is  of  the  remittent  type,  there  being  a 
difference  of  4  to  5  degrees  in  the  daily  temperatures. 

2.  Chills  and  sweats  accompany  the  rises  in  temperature  but  may 
be  absent,  especially  in  children. 
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3.  The  pulse  varies  according  to  the  temperature,  being  120  to  140, 
during  the  chills. 

4.  The  pain  in  the  head  is  usually  very  severe,  much  more  so  than 
in  an  ordinary  case  of  mastoiditis,  and  is  referred  to  the  side  of  the  head 
and  to  the  occipital  region. 

5.  The  sensorium  is  clear  unless  there  is  a  comphcating  abscess  or 
meningitis. 

6.  Optic  neuritis  and  choked  disc  are  present  only  in  cases  of  caver- 
nous sinus  thrombosis. 

7.  Nausea  and  vomiting  are  usually  present  to  a  greater  or  less  degree. 

8.  The  spleen  is  enlarged  and  there  are  evidences  of  metastases  in 
the  lungs,  subcutaneous  tissues,  and  joints.  The  embolic  abscesses  in 
the  lungs  can  be  recognized  by  pains,  coarse  rales  at  various  places,  and 
prune-juice  expectoration.  These  signs  at  first  are  locaHzed  but  later 
are  present  over  both  lungs  and  may  result  in  empyema  or  in  pyopneu- 
mothorax. 

9.  Symptoms  of  thrombosis  of  the  individual  sinuses.  In  the  case 
of  the  sigmoid  sinus  these  are : 

(a)  The  internal  jugular  vein  is  occasionally  felt  as  a  firm  tender  cord. 
This  may  be  simulated  by  inflamed  glands. 

(b)  Signs  of  compression  of  the  ninth,  tenth,  eleventh,  and  twelfth 
cranial  nerves — such  as  dyspnea,  dysphagia,  hoarseness,  and  slow  pulse. 

(c)  Edema  of  the  mastoid  region. 

In  the  case  of  the  cavernous  sinus  they  are: 

(a)  Edema  of  the  forehead  and  eye-hds,  chemosis,  hyperemia  of  the 
retina,  and  optic  neuritis  (the  latter  is  fairly  constant  in  this  form  of 
thrombosis). 

(b)  Paralysis  of  the  third,  fourth,  and  sixth  nerves. 

(c)  Retrobulbar  edema  with  exophthalmos. 

(d)  Neuralgia  of  the  supraorbital  nerve  (deep-seated  pain). 

(e)  Dilated  supraorbital,  angular,  and  frontal  veins. 

The  above  ocular  symptoms  may  appear  in  one  or  both  eyes. 

10.  Leukocytosis  is  always  present. 

The  diagnosis  of  the  pyemic  form  of  sinus  thrombosis  may  be  made 
from  the  remittent  type  of  fever,  splenic  tumor,  metastases,  and  local  signs 
of  thrombosis  of  either  the  sigmoid  or  cavernous  sinuses.  If  associated 
with  meningitis  or  abscess  the  symptoms  of  thrombosis  predominate. 

The  septicemic  form  is  characterized  by  the  high  continuous  fever, 
rapid  weak  pulse,  septic  diarrhea,  icterus,  and  nephritis.  This  form 
can  be  distinguished  from  typhoid  by  the  absence  of  the  Widal  reaction 
and  the  presence  of  leukocytosis  as  well  as  by  the  local  signs  of  mastoid 
involvement. 
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Injuries  and  Diseases  of  the  Face, 
injuries  of  the  soft  parts  of  the  face. 

The  principal  points  of  diagnostic  interest  in  regard  to  injuries  of 
the  soft  parts — that  is,  the  skin  and  subcutaneous  tissue — of  the  face, 
is  that  contused  wounds  around  the  orbit  show  a  relatively  larger 
amount  of  swelling  than  similar  wounds  in  other  parts  of  the  body, 
owing  to  the  loose  arrangement  of  the  subcutaneous  connective  tissue. 

In  contusions  of  the  skin  of  the  nose  there  is  but  httle  swelling  or 
discoloration.  It  not  infrequently  happens  that  blows  upon  the  nose, 
especially  over  the  root  of  the  nose,  are  followed  by  a  considerable 
discoloration  and  swelling  of  the  skin  of  the  eyehds,  which  may  not 
appear  until  from  twenty-four  to  forty-eight  hours  after  the  injury. 
Contused  wounds  around  the  orbit  have  sharp  edges,  as  though  inflicted 
with  a  cutting  instrument. 

Incised,  lacerated,  and  gunshot  wounds  of  the  face  present  no  diffi- 
culty in  diagnosis,  and  resemble  in  almost  every  respect  similar  wounds 
elsewhere  in  the  body.  As  is  the  case  in  the  scalp,  a  large  flap  of  skin 
may  be  detached  and  still  be  followed  by  primary  union. 

In  wounds  penetrating  the  duct  of  Steno,  in  any  portion  of  its  course, 
a  sahvary  fistula  is  apt  to  follow,  if  the  duct  is  cut.  This  occurs  most 
frequently  in  that  portion  of  the  duct  which  passes  through  the  buc- 
cinator muscle,  that  is,  about  opposite  the  second  molar  tooth. 

A  division  of  the  facial  muscles  causes  no  ill  effects,  with  the  excep- 
tion of  the  levator  palpebrae  muscle,  whose  injury  may  result  in  inabihty 
to  raise  the  upper  lid. 

Injuries  of  the  arteries  and  nerves  of  the  face  occur  in  connection 
with  lacerated  and  incised  wounds,  and  at  times  after  gunshot  wounds. 
Bleeding  from  the  facial  artery  or  its  larger  branches  is  usually  quite 
profuse.  The  effect  of  injury  to  the  facial  nerve  depends  upon  which 
branches  are  involved.  If  the  nerve  is  severed  before  it  enters  the  parotid 
gland,  a  paralysis  of  all  of  the  muscles  of  expression  results.  The 
muscles  of  the  eyehds,  those  of  the  upper  lip,  and  finally  those  controlHng 
the  lower  lip,  are  paralyzed  if  the  nerve  is  severed  while  within  the 
parotid  capsule  or  immediately  after  leaving  it. 

There  is  great  danger  of  infection  of  the  antrum  in  punctured  wounds 
of  the  face.  In  gunshot  wounds,  the  structures  injured  vary  according 
to  the  course  of  the  bullet,  the  chief  danger  being  a  laceration  of  the 
internal  maxillary  artery,  which  will  result  in  the  rapid  formation  of  a 
hematoma  and  the  escape  of  blood  into  the  mouth. 

Bums  and  freezing  affect  especially  the  tip  of  the  nose  and  the  more 
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exposed  portions  of  the  cheek,  and  may  result  in  deeper  loss  of  tissue, 
with  resultant  cicatrization  and  deformities.  This  is  especially  tnie  of 
bums,  which  may  cause  marked  ectropion. 


INJURIES  OF  THE  BONES  OF  THE  FACE. 
Fractures. 
Fractures  of  the  nasal  (Fig.  46)  bones  occur  usually  at  their 

points   of   attachment   to  the  frontal  and  superior   maxillary  bones. 

They  are  often  complicated  by  fractures  of  the  vomer  and  perpendicular 

plate  of  the  ethmoid,  as  well  as  by  fractures  of  the  cartilaginous  septum 

of  the  nose,  separation  of  the  lateral  cartilages. 

The  diagnosis  may  be  made  from  the  flattened  appearance  of  the 

nose.  By  grasping  the  nasal 
bones  between  the  index- 
fingers  of  both  hands  and 
moving  the  nose  in  a  lateral 
direction  to  and  fro,  one 
can  readily  obtain  abnormal 
mobihty  and  in  many  cases 
crepitus. 

Nasal  Septum.  —  The 
diagnosis  of  injury  of  the 
nasal  septum  may  be  made 
in  some  cases  from  the  ex- 
ternal appearance  alone,  the 
nose  being  deviated.  This 
deviation  of  the  nose  may 
involve  the  tip  or  the  entire 
nose.  There  is  usually  con- 
siderable interference  with 
respiration  and  more  or  less 
epistaxis. 

Fig.  46.— Widening  of  Nose  following  Compound  Frac-  ^  ^^  diagnOSlS  01  the  CX- 

TURE  of  the  Nasal  Bones  in  Boy  of  Ten.  tent    of    the    injury    tO    the 

septum  can  only  be  made 
by  an  examination  of  the  interior  of  the  nose  through  the  anterior 
nares.  At  times  the  septum  alone  is  bent,  so  that  there  is  no  deformity 
externally.  Severe  fractures  of  the  nasal  bones  are  often  compUcated 
by  fractures  of  the  anterior  fossa  of  the  skull,  so  that  the  symptoms  of 
the  latter  predominate,  and  it  is  not  until  all  swelling  of  the  eyelids  and 
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around  the  root  of  the  nose  has  disappeared,  that  the  diagnosis  of  the 
fracture  of  the  nasal  bones  is  made. 

In  fractures  of  the  nasal  bones  which  extend  into  the  frontal  sinuses, 
there  may  be  extensive  emphysema  of  the  upper  portion  of  the  face. 
At  times  a  fracture  of  the  nasal  bones  will  be  followed  by  epiphora, 
through  involvement  of  the  nasal  ducts. 

Fractures  of  the  Malar  Bone. — ^This  bone  is  usually  fractured  at 
its  junction  with  the  superior  maxilla,  or  with  the  zygomatic  process  of 
the  temporal  bone.  A  rotation  takes  place  of  the  malar  bone,  so  that 
at  its  junction  with  the  zygomatic  process  a  distinct  depression  is  to  be 


Fic.  47. — Fracture  of  Malar  Bone. 
A  frequent  seat  of  fracture  of  the  malar  bone  is  along  the  lines  shown,  namely,  at  its  junction  with  the 
superior  maxilla  and  the  zygomatic  process  of  the  temporal  bone.     The  arrows  show  the  direction  in  which 
the  fragments  composed  of  the  entire  malar  bone  are  dislocated. 

felt,  whereas  at  its  point  of  junction  with  the  malar  process  of  the 
superior  maxilla  there  is  a  prominence  at  the  outer  third  of  the  lower 
border  of  the  orbit  (Fig.  47). 

This  deformity  may  be  reversed  if  the  blow  has  been  received  over 
the  eye  instead  of  over  the  zygoma,  so  that  there  is  a  depression  along 
the  lower  border  of  the  orbit  and  an  elevation  along  the  zygoma. 

In  crushing  injuries  of  the  malar  bones  there  is  a  simple  flattening 
of  the  prominent  portion  of  the  cheek  which  is  normally  formed  by  the 
malar  bone. 

There  is  great  danger  in  these  fractures  of  the  malar  bone,  of  injuring 
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the  orbit  or  the  infraorbital  nerve.     A  depression  over  the  zygoma  may 
cause  some  interference  with  the  use  of  the  muscles  of  mastication. 

Fractures  of  the  Superior  Maxilla.— Fractures  of  this  bone  sel- 
dom occur  alone,  being  usually  associated  with  those  of  the  other  bones 
of  the  face.  They  may  simply  involve  the  alveolar  process,  which  occurs 
after  faulty  extraction  of  teeth  or  blows  upon  the  jaw.  Fractures  of 
the  body  of  the  bone  are  usually  multiple  or  comminuted. 

The  diagnosis  may  be  made  by  inspection  and  palpation  of  the  bone. 
At  times  one  may  feel  a  fissure  in  the  bone,  or  a  depression,  which  crepi- 
tates on  pressure.  The  cheek  is  sunken  in.  Examination  through 
the  mouth  shows  that  there  is  a  distinct  gap  between  two  of  the  teeth, 
and  if  the  fracture  is  a  comminuted  or  a  multiple  one,  as  is  often  the 

case,  there  is  abnormal  mo- 
bihty  and  the  teeth  are  not 
in  line  with  each  other. 

In  fractures  involving 
the  anterior  wall  of  the  an- 
trum, or  in  those  in  which 
the  fracture  line  extends  up 
into  the  frontal  sinus,  there 
may  be  some  emphysema 
of  the  upper  portion  of  the 
face. 

Gunshot  fractures  of 
the  superior  maxilla  or  in- 
juries following  the  burst- 
ing of  shells  in  war  are  not 
infrequent.  A  diagnosis 
may  be  readily  made  by  a 
direct  inspection  of  the 
wound. 

Fractures  of  the  In- 
ferior Maxilla. — ^The 
majority  of  these  occur 
close  to  the  canine  teeth, 
either  on  one  or  both  sides 
of  the  jaw.  They  most  frequently  follow  a  direct  force,  such  as  a  blow, 
or  a  fall  upon  the  chin.  Fractures  of  the  body  of  the  lower  jaw  are  far 
more  frequent  than  those  of  the  ramus.  The  latter  are  comparatively  rare. 
The  diagnosis  of  a  fracture  of  the  body  is  not  difficult,  and  may  be 
made  by  grasping  the  jaw  in  the  manner  shown  in  Fig.  49  on  either  side 


Fig.  48. — Hematoma  of  Face  over  Malar  Bone  Resembling 
Malignant  Growth,  on  account  of  Slow  Absorption 
of  Blood  and  Marked  Induration. 
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of  the  fracture,  with  the  thumb  and  index-finger  of  each  hand.  One 
can  usually  obtain  a  false  point  of  motion  and  crepitus.  In  addition, 
fractures  of  the  body  reveal,  upon  examination  of  the  mouth,  an  unequal 
position  of  the  teeth  on  either  side  of  the  fracture  line  and  a  tear  in  the 
mucous  membrane. 

Fractures  of  the  ramus  can  be  best  felt  through  the  mouth,  by 
inserting  two  fingers  of  one  hand  far  back  into  the  mouth  toward  the 
ramus  and  manipulating  the  jaw  between  the  fingers  of  this  hand  and 
those  of  the  other  placed  on  the  outer  side  of  the  ramus.  In  some  cases 
there  is  considerable  deformity,  due  to  the  fact  that  the  masseter  muscle 
pulls  the  lower  fragment  upward,  so  that  the  fracture  line  in  the  ramus 
can  be  distinctly  felt  through 
the  cheek  from  the  outside. 
Fractures  of  the  ramus  are 
usually  accompanied  by  con- 
siderable difficulty  in  chew- 
ing. 

In  fractures  of  the  body 
of  the  bone,  involving  the  in- 
ferior dental  canal,  neuralgic 
pains  or  anesthesia  are  often 
present,  or  there  is  a  reflex 
lockjaw  as  a  result  of  stimu- 
lation of  the  inferior  dental 
nerve. 

Fractures  of  the  coronoid 
process  of  the  lower  jaw  are 
extremely  rare.  Fractures  of 
the  neck  of  the  condyle  show 
a  depression  in  front  of  the 
external  meatus,  and  on  pal- 
pation the  condyle  is  not  felt 
to  follow  the  movements  of 
the  jaw.  The  chin  is  dis- 
placed toward  the  side  of  the 
injury,  because  the  lower  fragment  is  pulled  upward  and  inward. 


Fig.  49. — Method  of  Grasping  Jaw  (Lower),  in  Order 
TO  Determine  Fractures  of  the  Lower  Jaw. 
The  thumbs  of  both  hands  are  placed  inside  of  the 
mouth  on  either  side  of  the  fracture  line,  the  remaining  fin- 
gers being  placed  on  the  lower  border  externally,  the  two 
fragments  are  then  moved  against  each  other  in  upward  and 
downward  directions  alternately. 


Dislocation  of  the  Jaw. 
These  are  usually  bilateral.     The  characteristic  position  of  the  mouth 
is  well  shown  in  Fig.  49.     The  lower  jaw  projects  in  front  of  the  upper. 
The  mouth  is  open.     There  is  a  depression  in  front  of  the  ear,  correspond- 
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ing  to  the  glenoid  cavity,  and  the  condyle  can  be  felt  just  below  the 


Fig.  50. — Location  of  Most  Frequent  Fracture  Lines  of  Various  Portions  of  the  Jaw. 

I,  Fracture  of  condyloid  process  extending  into  temporo-maxillary  joint;  2,  fracture  of  ramus  of  jaw, 
3,  fracture  close  to  junction  of  ramus  and  body.  The  white  arrow  to  the  right  of  3  shows  the  direction  in 
which  the  masseter  muscle  pulls  the  proximal  fragment  upward,  and  the  arrow  to  the  left  of  the  3  shows  the 
direction  in  which  the  muscles  attached  to  the  lower  jaw  close  to  the  median  line  pull  it  downward. 


Fig.  si. — Forward  Dislocation  of  Jaw. 
I,  Condyle   resting   upon,  or    in   front   of   articular   eminence*,    2,  note  forward   displacement  of  teeth  of 

lower  jaw. 

zygoma.     There  is  great  difficulty  in  deglutition,  and  the  masseter 
and  temporal  muscles  are  very  tense. 
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In  unilateral  dislocations  all  of  these  signs  are  less  marked,  the  chin 
is  pushed  over  to  the  non-dislocated  side,  and  the  above  signs  are 
present  only  on  one  side  of  the  face. 


DISEASES  OF  THE  SOFT  PARTS  OF  THE  FACE. 
Infections. 

Erysipelas  constitutes  the  most  frequent  form  of  infection  of  the 
soft  parts  of  the  face  with  which  the  surgeon  has  to  deal.     It  follows 
eczema  and  fissures  of  the  mouth,  nose,  or  cars.     It  may  occasionally  be 
gin  as  an  erysipelatous 
angina  or  sore  throat  and 
later  spread  to  the  face. 
The  primary  pharyngeal 
cases  are    extremely  se- 
rious and  are  not  infre- 
quently followed  by  men- 
ingitis. 

The  diagnosis  of  .  fa- 
cial erysipelas  does  not 
differ  from  that  of  the 
same  disease  in  other 
parts  of  the  body.  The 
chief  characteristic  is  the 
bright,  ghstening  redness, 
which  causes  the  skin  of 
the  face  to  be  glazed  and 
shining.  There  is  dis- 
tinct swelling  over  the 
erysipelatous  area.  If 
the  finger  is  passed  from 
the  neighboring  healthy 
skin  across  the  boundar}' 
line,  one  can  notice  a  dis- 
tinct elevation  of  the  skin. 
One  can  also  feel  the 
tense  infiltration  of  the 

infected  skin.  The  fact  that  the  swelhng  scarcely  pits  on  pressure,  and 
that  the  redness  cannot  be  caused  to  disappear  quite  as  rapidly  on  pres- 
sure as  in  the  case  of  the  redness  due  to  an  ordinary  phlegmon  or  infec- 
tion of  the  subcutaneous  tissue  and  the  sharply  outlined  edges,  serve  to 
distinguish  erysipelas  from  a  phlegmon. 


Fig.  52. — Swelling  of  the  Face  in  Erysipelas. 
In  this  case  the  swelling  over  the  eyelids  and  edema  and 
tenderness  over  the  frontal  sinuses  were  so  marked  as  to  simulate 
1  bilateral  sinusitis. 
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The  border  line  of  the  erysipelatous  area  is  especially  to  be  observed 
where  a  question  arises  as  to  whether  erysipelas  or  an  ordinary  phleg- 
monous inflammation  is  present.  This  border  line  shows  distinct 
demarcation  from  the  healthy  skin.  It  shows  outrunners  or  projections 
along  its  entire  length,  giving  it  a  jagged  or  irregular  appearance. 

In  cases  of  phlegmon,  this  border  line  does  not  exist,  and  there  is  a 
gradual  shading  off  of  the  redness  of  the  skin  into  the  surrounding  area. 

In  phlegmonous  inflammation  the  redness  is  also  of  a  darker 
reddish-blue  tint,  and  the  induration  is  more  marked  owing  to  the  in- 
volvement of  the  deeper  tissues. 

In  erysipelas  of  the  face,  as  of  the  head,  the  presence  of  numerous 
bHsters  or  bullae  often  assists  in  making  the  diagnosis. 

If  the  erysipelas  involves  the  upper  portion  of  the  face  it  may  cause 
intense  swelling  of  the  eyeHds  (Fig.  52).  The  illustration  referred  to 
was  taken  from  a  case  of  facial  erysipelas,  with  meningeal  involvement 
and  great  tenderness  over  both  frontal  sinuses,  so  that  the  question  arose, 
as  it  frequently  does,  of  whether  an  empyema  of  both  frontal  sinuses 
might  be  present  with  secondary  infection  of  the  skin.  A  frontal  sinus 
empyema  can  be  differentiated  by  the  fact  that  the  swelling  of  the 
upper  hd  is  usually  greater  than  that  of  the  lower;  there  is  more  local 
tenderness  and  the  temperature  as  a  rule  is  higher  than  it  is  in  erysipelas. 
The  pulse  is  also  slow  as  compared  with  other  septic  infections. 

A  furuncle  of  the  nose  or  of  the  upper  lip  may  give  rise  to  a  confusion 
in  diagnosis,  since  the  redness  and  infiltration  greatly  resemble,  in  the 
earlier  stages,  that  of  the  ordinary  facial  erysipelas.  A  furuncle  can 
be  readily  differentiated  from  erysipelas  by  a  careful  search  for  a  suppu- 
rating point,  either  on  the  inside  or  the  outside  of  the  nose,  or  upon  the 
upper  lip.  In  a  furuncle  of  the  upper  hp  the  infiltration  is  usually  board- 
like and  brawny,  and  there  is  always  considerable  involvement  of  the 
entire  thickness  of  the  hp,  with  edema  of  the  mucosa  beneath  it. 

In  the  case  of  furuncles  of  the  nose,  especially  those  of  the  inner 
aspect,  the  diagnosis  is  much  more  difficult.  It  may  be  made  (a)  from 
observation  of  the  course  of  the  case;  (b)  from  the  fact  that  the  redness 
does  not  spread  as  rapidly  as  in  erysipelas,  and  also  by  observing  the 
pecuHar  ghstening  redness  of  erysipelas  and  the  sharply  marked  irregular 
borders  just  described. 

Mahgnant  pustule  upon  the  nose,  due  to  anthrax,  may  rarely  give 
rise  to  confusion.  This  is  also,  as  is  the  case  with  furuncles,  readily 
to  be  differentiated,  by  the  fact  that  palpation  shows  that  the  sweUing 
of  anthrax  is  very  firm,  and  that  there  is  a  central,  depressed  scar.  A 
bacteriological  examination  of  the  pus  will  readily  serve  to  distin- 
guish the  anthrax  infiltration  from  an  erysipelas. 
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When  erysipelas  is  complicated  by  meningitis  there  is  accompanying 
dehrium,  the  pulse  and  temperature  both  rise,  and  there  are  the  other 
symptoms  of  infective  meningitis  referred  to  on  page  91. 

Furuncles  of  the  Face. — ^There  is  usually  no  difficulty  in  making 
a  diagnosis  of  a  furuncle  of  the  face,  owing  to  the  fact  that  the  soft  parts 
around  the  original  atrium  of  infection  are  densely  infiltrated  and  the 
swelling  is  board-Hke  in  consistency. 

In  furuncles  of  the  side  of  the  nose  there  is  often  quite  marked  edema 
of  the  eyelids  and  adjacent  portions  of  the  cheek.     In  furuncles  of  the 
upper  lip  the  swelling  is  at  times  enormous,  and  the  diagnosis  may  be 
readily  made  from  the  location  of 
the  swelling  and  the  detection  of  a 
pus  focus.    In  the  later  stages  there 
is  distinct  fluctuation  present. 

The  onset  of  complications  of 
furuncles  of  the  face,  especially  of 
the  upper  hp,  such  as  a  thrombo- 
phlebitis of  the  facial  vein,  result- 
ing in  a  thrombosis  of  the  cavern- 
ous sinus,  may  be  suspected  when 
the  veins  become  markedly  dilated 
toward  the  inner  angle  of  the  eye 
or  root  of  the  nose,  accompanied 
by  swelling.  This  is  soon  followed 
by  the  ordinary  signs  of  thrombosis 
of  the  cavernous  sinus,  both  local 
and  constitutional,  referred  to  on 
page  94. 

Meningitis  as  a  comphcation  of 
furuncles,  and  other  forms  of  infec- 
tion caused  by  the  ordinary  pyo- 
genic organisms  in  the  face,  may 

be  suspected  by  the  persistence  of  fever,  increase  of  pulse-rate,  dehrium, 
stupor,  and  other  symptoms  of  an  infective  meningitis. 

Extensive  phlegmons  of  the  soft  parts  of  the  face,  extending  down 
to  the  neck,  may  occur  secondary  to  periosteal  abscesses  from  carious 
teeth,  or  rarely  after  a  suppuration  of  the  lymph-nodes  situated  within 
the  substance  of  the  cheek.  The  diagnosis  can  be  made  from  the  exten- 
sive swelling  and  other  signs  of  deep-seated  infection,  such  as  high  tem- 
perature and  pulse-rate,  local  redness,  etc.     In  every  such  case  the  mouth 


Fio.  53.— Swelling  of  Lip  in  a  Case  of  Fur- 
uncle OF  THE  Lower  Lip. 
The  black  area  along  the  lower  edge  of  the  ver- 
milion surface  indicates  the  purulent  focus. 


I04 


SURGICAL   AFFECTIONS   OF   THE   HEAD. 


should  be  inspected  at  once,  as  this  is  the  source  of  infection  in  the 
majority. 

In  phlegmons  of  the  deeper  tissues  of  the  face  there  may  be  thrombo- 
phlebitis of  the  pterygoid  veins  (Fig.  28),  which  may  spread  to  the  cav- 
ernous sinus,  causing  infective  thrombosis  of  this  structure,  with  all  of 
the  characteristic  signs  of  this  condition. 

Infection  of  the  soft  parts  of  the  face  may  spread  to  the  interior  of 
the  orbit,  and  the  question  may  at  times  arise  as  to  whether  a  throm- 
bosis of  the  cavernous  sinus  is  present,  or  an  orbital  phlegmon.     In  the 

latter  disease,  there  is  less 
dilatation  of  the  supra- 
orbital, angular,  and  frontal 
veins.  The  headache  is  su- 
praorbital, rather  than  deep- 
seated.  In  both  condi- 
tions the  exophthalmos  and 
swelhng  of  the  Hd  and  con- 
junctiva are  quite  marked. 
There  is  choked  disc  or  op- 
tic neuritis  in  a  sinus  throm- 
bosis. 

In  orbital  phlegmon,  on 
the  other  hand,  the  changes 
in  the  fundus  are  but  httle 
marked. 

Noma. — ^The  diagnosis 
of  noma  may  be  made  from 
the  fact  that  it  accompanies 
either  the  infectious  dis- 
eases, such  as  measles, 
scarlet  fever  and  typhoid, 
or  marantic  conditions  in 
adults  or  children.  It  be- 
gins on  the  mucosa  of  the 
cheek  or  Hp  as  a  vesicle,  but  is  soon  followed  by  a  black  slough,  whose 
situation  is  usually  on  the  inner  side  of  the  cheek  and  extends  through 
the  entire  thickness  of  this  part  of  the  face.  It  is  compHcated  by  severe 
septic  disturbances,  about  70  per  cent,  of  the  cases  dying  of  sepsis. 
There  is  usually  no  difficulty  in  diagnosis,  when  one  considers  the  ac- 
companying diseases  or  conditions  and  the  characteristic  sloughing  and 
septic  symptoms. 


Fig.  54. — Blastomycotic  Dermatitis  of  the  Face. 
Observe  the  typical  wart-like  elevations. 
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Lupus. — ^I^upus  vulgaris  exists  more  frequently  on  the  face  than  in  any 
other  part  of  the  body.  It  involves  especially  the  nose,  the  Hps  and  the 
cheeks,  and  is  irregularly  scattered  over  these  parts.  It  destroys  the  tip  and 
wings  of  the  nose,  and  through  its  cicatrization  may  produce  ectropion. 

The  diagnosis  may  be  made  from  the  presence  of  raspberry- red, 
pinhead-size  nodules  situated  just  beneath  the  epidermis.  At  times  it 
is  followed  by  carcinoma,  which  may  be  suspected  when  a  papilloma- 
tous change  takes  place  in  the  lupus  area,  with  gradual  extension  of 
induration  (Fig.  55). 

Syphilis. — ^This  rarely  appears  as  a  primary  form,  except  upon  the 
Hps  (page  115).  The  chief  form  of  surgical  interest  is  the  tertiary  or 
gummatous  ulceration  which 
may  be  mistaken  for  a  begin- 
ning epithelioma  of  the  face. 
It  appears  in  the  form  of 
round  and  serpiginous  ulcer- 
ations, not  infrequently  multi- 
ple, which  are  situated  upon 
the  cheeks,  especially  at  the 
junction  of  the  nose  and 
cheeks. 

A  diagnosis  can  be  made 
from  the  history  of  a  preced- 
ing syphilitic  infection,  by  an 
examination  of  the  remainder 
of  the  body,  and  from  the  char- 
acteristic appearance  of  the 
broken-down  gummata  them- 
selves. The  outline  of  the 
ulcers  is  often  serpiginous  or 
round,  the  borders  are  not 
elevated,  as  in  the  case  of  a 

carcinoma,  the  induration  is  moderate,  and  not  to  be  compared  with 
that  of  the  ordinary  form  of  epithehoma.  The  edges  are  quite  steep,  as 
if  cut  out  with  a  die,  and  the  floor  of  the  ulcer  is  covered  with  flabby 
granulations  and  necrotic,  sloughing  masses.  There  is  usually  but  little, 
if  any,  enlargement  of  the  cervical  lymph-nodes.  Tertiary  syphilitic 
ulcers  are  quite  frequently  found  upon  the  forehead,  where  they  are 
accompanied  by  necrosis  of  the  frontal  bone  (Fig.  34). 

A  differentiation  from  the  slow-growing  form  of  epithelioma,  also 
called  rodent  ulcer,  may  be  made  by  the  fact  that  this  latter  process 


Fig.  55. — Epithelioma  of  the  Face  Developing  on 
Lupus  Vulgaris.     (Greensfelder.) 
Observe  how  the  alae  nasi  have  been  destroyed  by 
the   long-existing   lupus:   Z,    Lupus   nodules;    £,  cauli- 
flower-like epithelioma. 
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shows  but  little  induration  of  the  edges  or  tendency  to  ulceration  in  the 
earlier  stages.  Its  course  is  very  chronic,  so  that  the  breaking  down  of 
tissue  progresses  very  slowly,  one  portion  showing  cicatrization  while 
another  shows  ulceration,  and  there  is  an  absence  of  a  history  of  pri- 
mary syphihtic  infection. 

Actinomycosis  of  the  Face. — ^This  usually  causes  one  of  two  con- 
ditions, (a)  soft  nodules,  which  fluctuate  distinctly  and  sooner  or 
later  break  down,  giving  rise  to  sinuses  from  which  a  brownish  pus  is 
discharged,  and  containing  actinomyces.  These  latter  organisms  can 
be  recognized  by  the  naked  eye  as  fine,  yellowish  granules. 


Fig.  56. — Front  View  of  Saddle-nose  Due  to 
Tertiary  Syphilis. 
Note  that  the  faUing-in  has  taken  place  at 
the  lower  end  of  the  quadrilateral  nasal  carti- 
lages, owing  to  destruction  of  the  cartilaginous 
septum  nasi. 


Fig.  57. — Side   View  of   Saddle-nose   Caused 
BY  Tertiary  Syphilis. 
Note    the   beginning  of    depression    at    the 
level  of  the  lower  portion  of  quadrilateral  nasal 
cartilages. 


(b)  If  the  disease  is  more  extensive  it  causes  an  infiltration  of  the 
deeper  tissues  of  the  face,  especially  of  the  masseter  muscle,  giving  rise 
to  a  board-Hke  hardness,  resembling  a  sarcoma  until  softening  occurs. 

Actinomycosis  should  be  thought  of  whenever  abscesses  recur  in  the 
face  from  time  to  time,  and  there  is  an  absence  of  suspicion  of  tuber- 
culosis. One  should  never  neglect,  under  these  circumstances,  espe- 
cially if  there  is  the  history  of  a  recurring  dental  abscess,  to  search  for 
the  actinomyces. 

The  question  may  arise  of  making  a  differential  diagnosis  between 
actinomycosis  and  syphiHs.  In  actinomycosis  there  are  pockets  of  pus, 
or  undermined  ulcers,  filled  with  flabby  granulations  and  surrounded 
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by  smaller  or  larger  abscesses.  Syphilis  can  be  differentiated  by  not 
finding  the  organisms  of  actinomycosis  and  by  the  sloughing  condition 
of  the  floors  of  its  ulcers.  The  edges  of  the  latter  are  quite  steep  and 
sharply  cut. 

Symmetrical  Disease  of  the  Lachrymal  and  Salivary  Glands.— 
This  disease,  which  was  first  called  "Mikuhcz's  disease,"  consists  in 
an  infiltration  of  the  connective  tissue  of  the  lachrymal  and  sahvary 
glands  on  both  sides  of  the  face  with  lymphoid  cells.  The  tumors  are 
quite  firm,  there  are  no  inflam- 
matory symptoms,  and  the 
diagnosis  can  be  made  from 
the  symmetrical  enlargement 
of  the  lachrymal,  parotid,  and 
submaxillary  glands. 

It  belongs  to  the  class  of 
infectious  diseases,  and  bears 
some  relation  to  the  leukemic 
processes. 

Neoplasms  of  the  Face, 
benign  tumors  of  the  skin  of 

THE  FACE. 

Angiomata. — The  most 
frequent  benign  form  is  the 
capillary  nevus,  which  appears 
as  one  or  more  small,  raspber- 
ry-red, shghtly  elevated  soft 
areas.  It  may  involve  an  en- 
tire half  of  the  face.  It  may 
combine  with  a  second  form  of 
vascular  tumor,  in  which  the 

veins  are  involved,  the  so-called  venous  form  of  angioma,  or  this  latter 
form  may  exist  alone.  If  they  are  combined,  the  diagnosis  may  be 
made  from  the  fact  that  the  swelling  is  much  greater  than  would  exist 
in  the  case  of  an  ordinary  nevus  involving  only  the  capillaries.  The 
whole  mass  can  be  caused  to  disappear  on  presusre,  but  returns  readily 
to  its  original  size  (Fig.  59).     It  increases  in  size  when  the  child  cries. 

If  the  venous  form  exists  alone,  the  tumors  are  quite  soft,  the  skin 
over  them  is  bluish  in  color,  and  the  entire  tumor  can  be  caused  to 
disappear  upon  pressure,  but  recurs  as  soon  as  the  pressure  is  relieved. 
They  are  often  associated  with  lipomata,   especially  in    the    parotid 


Fig.  58 — Nasal  Deformity  Due  to  Syphilis. 
In  this  case  the  cartilaginous  and  bony  septum  was 
completely  destroyed,  allowing  the  nose  to  fall  in,  and  the 
two  nostrils  to  become  fused  into  one  opening.     There  is 
scarcely  any  trace  of  the  alae  nasi. 
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region,  and  this  combination  should  be  suspected  when  the  tumors  are 
much  larger  than  could  be  accounted  for  by  the  presence  of  a  venous 
angioma  alone. 

Angiomata  involving  the  arteries  (cirsoid  aneurysm)  occur  in  the 
frontal  and  occipital  regions.  Their  characteristics  v^ere  referred  to  in 
the  description  of  the  same  condition  in  the  temporal  region  of  the 
scalp  (page  74). 

Traumatic  aneurysms  are  quite  rare  in  the  face  and  show  the  same 
signs  as  elsewhere. 

Sebaceous  cysts  are  not  as  frequent  in  the  face  as  in  the  scalp  and 
show  some  differences.     They  are  usually  adherent  to  the  skin,  are 

rounded,  cause  less  eleva- 
tion of  the  skin  overlying 
it,  are  less  firm,  and  show 
more  fluctuation  than  is  the 
case  in  similar  tumors  of  the 
scalp. 

Lipoma ta.— These  oc- 
cur in  the  forehead  or  deep- 
ly in  the  tissues  of  the  cheek. 
In  the  latter  position  they 
may  be  of  slow  development 
and  must  be  differentiated 
from  chronic  tuberculous 
abscesses  and  cystic  tumors. 
This  can  be  done  by  the 
fact  that  lipomata  are  much 
more  apt  to  be  lobulated  in 
structure  and  the  fluctua- 
tion is  very  indistinct. 

Dermoid  Cysts. — 
These  are  found  in  the  outer 
fourth  of  the  upper  eyelid,  less  frequently  at  the  inner  canthus  or  at  the 
root  of  the  nose  (Fig.  33).  They  can  be  readily  distinguished  from 
sebaceous  cysts  by  the  fact  that  they  are  not  adherent  to  the  skin,  are 
usually  immovable  upon  the  skull,  and  by  their  characteristic  location. 
Their  differentiation  from  meningocele  was  considered  on  page  73,  in 
connection  with  the  latter  form  of  swelling. 

Fibroma  molluscum  occurs  on  the  face  usually  in  connection 
with  the  same  condition  elsewhere. 

Adenomata  of  the  sweat  and  sebaceous  glands  occur  especially 


Fig.  59. — Angioma  or  the  Parotid  Region. 
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around  the  sides  of  the  nose,  as  soft,  flat  tumors,  which  may  become 
pedunculated  and  bleed  readily.  They  occur  above  middle  age  and 
are  much  softer  and  slower  in  their  growth  than  epitheliomata.  Not 
infrequently  carcinomatous  changes  occur  in  these  sebaceous  and  sweat 
adenomata. 

Lymphangiomata  usually  occur  in  the  cavernous  form  in  the  cheeks. 
They  may  form  enormous  tumors,  which  penetrate  the  entire  thickness 
of  the  cheek  and  hang  down  as  soft  masses  almost  to  the  middle  of  the 
neck.  They  occur  most  frequently  in  children  and  may  be  differenti- 
ated from  the  venous  forms  of  angioma  by  the  absence  of  the  peculiar 


Fig.  60. — Anterior  View  of  Case  of  Lymphan- 
gioma OF  THE  Cheek. 


Fig.    61. — Side    View    of    Lymphangioma    of 
Cheek.    Same  Case  Shown  in  Fig.  60. 


bluish  color  of  the  skin,  and  the  fact  that  the  hemangiomata  seldom 
reach  the  size  of  the  lymphangiomata  (Figs.  60  and  61). 

Malignant  Tumors  of  the  Skin  of  the  Face.— These  include 
carcinoma  and  sarcoma.  Carcinoma  appears  as  a  primary  form, 
either  as  a  rodent  ulcer  or  as  the  ordinary  type  of  epithehoma.  The 
characteristics  of  the  rodent  ulcers  are  that  it  first  forms  a  crust  and  then 
a  flat  ulcer,  which  cicatrizes  here  and  there.  Its  growth  as  a  rule  is 
very  slow,  but  at  times  it  may  take  on  a  more  malignant  form  and  cause 
extensive  ulceration,  destroying  all  the  tissues  in  its  path  (Fig.  60).  In 
its  earlier  stages,  when  it  exists  as  a  flat  ulceration,  it  must  be  differen- 
tiated from  the  flat,  ulcerating  forms  of  lupus.     This  can  be  readily 
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done  by  the  fact  that  the 
ulcers  of  lupus  usually 
show  undermined  edges, 
and  there  are  evidences 
of  lupus  elsewhere  on  the 
face.  From  syphiHs  it 
can  be  distinguished  by 
the  fact  that  the  edges 
of  a  syphihtic  ulcer  are 
quite  sharp  or  steep,  there 
is  more  sloughing,  and 
there  is  either  the  history 
or  the  presence  of  syph- 
iHs elsewhere. 

Ordinary  epithelioma 
appears  comparatively 
rarely  on  any  other  part 
of  the  face  except  the  Hps 
(Fig.  62),  and  this  will  be 
considered  later.  As  a 
secondary  form  it  may  be 
the  result  of  the  extension 

of  carcinomata  from  the  jaws  or  interior  of  the  mouth. 
Sarcoma  appears  chiefly 

as   the   pigmented   variety  or 

melanosarcoma,  arising  from 

the    pigmented    moles    which 

are  so    frequently  present   in 

the  face. 


Trigeminal  Neuralgia. 

The  diagnosis  of  this  dis- 
ease can  be  made  from  the  his- 
tory of  constant  or  recurrent 
pains  in  a  portion  of,  or  over 
the  entire  area  of  distribution 
of  the  trigeminal  nerve.  The 
pains  are  lightning-Hke,  begin- 
ning after  the  least  irritation. 
At  first  the  intervals  are  of  con- 
siderable duration,   but   later 


Fig.  62. — Extensive  Destruction  of  Face  in  Case  of  Epi- 
thelioma, Exposing  Left  Side  of  Bone,  etc. 

r,  Middle  turbinated  bone. 


Fig.  63. — Epithelioma  of  Skin  of  Face  Just  Below 
and  Involving  Lower  Eyelid. 
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these  become  shorter,  until  the  pains  are  almost  continuous.     The  di- 
agnosis may  be  made  from  the  fact  that  the  pains  occur  at  first  along 


Fig.  64. — Double  Harelip  and   Cleft  Palate  in  Newborn  Child. 
Associated  with  microcephaly  and  supernumerary  digits.     Note  the  protruding  intermaxillary  bone  and  the 

skin  covering  it. 


Fig.  65. — Congenital  Supernumerary  Digit  on  Each  Hand  in  a  Newborn  Babe. 
This  child  also  had  six  toes  on  one  foot,  and  a  double  harelip  and  cleft  palate  as  shown  in  Fig.  64. 
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one  filament,  and  later  along  all  of  the  branches  of  the  trigeminal 
nerve.  In  addition,  there  is  usually  pain  on  pressure  over  the  points 
of  exit  of  the  three  principal  branches  of  the  nerve,  supraorbital,  in- 
fraorbital, and  mental.  This  can  be  ehcited  by  moderate  pressure 
over  the  nerves  at  their  points  of  exit  (Fig.  9). 

In  searching  for  a  cause,  one  should  consider  whether  the  disease 
is  of  peripheral  or  central  origin.  If  of  peripheral  origin  there  is  usually 
the  history  of  the  disease  having  begun  in  one  branch  of  the  nerve  and 
later  involved  the  other  branches. 

One  must  search  for  peripheral  causes,  such  as  carious  teeth,  diseases 
of  the  jaw  bones,  tumors,  chronic  empyema  of  the  frontal  sinus  or 
antrum,  fractures  and  various  constitutional  causes,  such  as  chlorosis, 
toxemia  from  malaria,  or  syphihs. 

Among  the   central   causes   may   be   mentioned   cerebral  syphilis, 

aneurysm  of  the  in- 
ternal carotid  arter}^, 
and  tumors  of  the 
brain. 

If  both  central  and 
peripheral  causes  are 
ehminated,  the  disease 
is  in  all  probabihty  a 
reflex  one. 


Diseases    of    the 
Mouth  and 

Palate, 
Malformations  of 
the  Lips. — ^The  most 
frequent  congenital 
malformation  of  the 
lip  is  "harelip."  The 
diagnosis  of  this  is 
easy  (Fig.  66) .  It  may 
involve  simply  the  vermilion  or  red  border  of  the  lip,  or  extend  through 
the  entire  thickness  of  the  lip,  either  on  one  or  both  sides  of  the  median 
line.  If  unilateral,  it  is  usually  found  on  the  left  side.  It  causes  a 
widening  of  the  nostril  of  the  corresponding  side.  If  bilateral,  there 
is  associated  with  it  the  most  frequent  congenital  malformation  of 
the  palate,  viz.,  cleft  palate  (Figs.  64  and  65).     In  such  cases  the  inter- 


FiG.  66. — Double  Cleft  Palate  and  Harelip. 
View  of  interior  of  mouth:  P,  Skin  in  median  line  covering  the 
intermaxillary  bone,  the  projecting  portion  of  the  latter  being  seen 
immediately  below  it;  M,  intermaxillary  bone;  C,  C,  palatal  processes 
of  the  right  and  left  superior  maxillae  respectively;  the  black  space 
between  C  and  M  on  each  side  of  the  median  line  represents  the  cleft 
in  the  palate;  L,  L,  right  and  left  lips  respectively.  Note  the  cleft 
between  these  rudimentary  Ups  and  the  central  portion  of  the  lip  (P), 
covering  the  intermaxillary  bone,  T,  Tongue.  This  photograph  was 
taken  while  the  child  was  crying. 
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maxillary  bone  separates  the  double  cleft  in  the  palate  and  may  project 
between  the  two  clefts  in  the  hps,  being  covered  by  a  flap  of  skin,  which 
is  continuous  with  that  of  the  median  line  of  the  nose.  In  many  cases 
the  intermaxillary  bone  is  markedly  prominent. 

Acquired  malformations  of  the  hps  most  frequently  follow  extensive 
burns  or  operations.     In  many  cases  the  opening  of  the  buccal  cavity 
is  congenitally  narrow,  giving  rise 
to  a  condition  known  as  micro- 
stomia. 

THE  LIPS. 

The  most  frequent  conditions 
calling  for  diagnosis  in  the  lips 
are  herpes,  enlargement  of  the 
lips  (macrolabia),  and  ulcerations 
of  the  hp,  due  to  syphihs,  carci- 
noma, benign  and  malignant 
warts,  or  papillomata. 

In  regard  to  herpes,  the  chief 
point  of  interest  is  the  fact  that  it 
usually  occurs  at  the  angle  of  the 
mouth,  consisting  of  a  group  of 
vesicles  which  are  often  sym- 
metrically situated  on  both  hps. 
When  ulcerated,  that  is,  when  the 
vesicles  burst,  they  may  be  mis- 
taken for  either  primary  or  secon- 
dary syphihs.  This  will  be  re- 
ferred to  below. 

Macrolabia  may  be  due  to 
one  of  three  conditions:  (a)  In  tuberculous  children  the  hp  is  often 
greatly  thickened  and  is  accompanied  by  more  or  less  inflammatory 
signs.  The  condition  is  a  chronic  one,  growing  slowly  in  until 
the  hp  is  greatly  increased  in  thickness,  and  recurring  from  time  to 
time,  {h)  In  abnormal  thickening  of  the  hp  due  to  lymphangioma, 
the  hp  is  fairly  firm,  the  enlargement  is  uniform,  there  is  more 
or  less  connective-tissue  formation,  and  the  enlargement  involves 
the  entire  thickness  of  the  hp.  {c)  A  third  form  of  macrolabia 
is  that  due  to  a  primary  adenoma  of  the  mucous  glands  of  the 
lip.     The  lip  is  soft,  the  enlargement   is   most  marked   in   the  upper 


Fic.  67. — Enlargement  of  the  Lips  Due  to 
Adenomata  of  the  Mucous  Glands  (Mac- 
rolabia). 

The  enlargement  is  most  marked  in  the  upper 
lip  on  either  side  of  the  depression  seen  in  the  median 
line.     In  addition,  this  patient  had  a  double  ptosis. 
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Fig.  68. — Method  of  Everting  Lower  Lip  in   Order  to  Observe  a  Carcinoma  of  the 
Warty  Type  of  the  Inner  Aspect  of  the  Lip. 


Fig.  69. — Gumma  of  Lip  in  a  Man  of  Thirty-two. 
Showing  extensive  destruction  on  inner  aspect.     Lip  has  been  artificially  everted. 
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lip  (Fig.    67),   and   often  one   can  feel  a    series   of   shot-like  nodules 
through  the  stretched  mucous  membrane. 

Both  hemangioma  and  lymphangioma  are  usually  congenital  con- 
ditions in  the  lips  or  appear  in  early  infancy.  Tuberculous  thickening 
of  the  lips  is  associated  with  evidences  of  the  same  disease  elsewhere, 
in  the  form  of  tuberculous  glands  of  the  neck,  etc.  What  was 
formerly  called   "scrofulous   thickening"  of  the  lip  is  rarely  seen  at 


Fig.  70. — Extensive  Destruction  of  Lower 
Lip  Caused  by  Epithelioma  in  a  Patient 
Sixty  Years  of  Age. 


Fig.  71.— Epithelioma  of  Lower  Lip;  Same 
Patient  as  Shown  in  Fig.  70. 
This  illustration  shows  the  most  frequent 
localization  of  the  regional  lymphatic  infection, 
namely,  in  the  submaxillary  (i)  and  submental 
(2)  lymph-nodes. 


the     present    day.      Primary     adenomatous    thickening   occurs    after 
puberty. 

Syphilitic  ulcerations  of  the  lips  arc  present  either  in  the  form  of 
primary  chancres  or  as  broken-down  gummata.  In  the  case  of  chancres, 
one  finds  an  ulcer  with  steep  edges;  there  is  marked  induration  around 
the  edges,  the  floor  is  covered  with  a  dirty  slough  or  necrotic  granula- 
tions, and  the  process  is  usually  quite  hmited,  involving,  however, 
almost  the  entire  thickness  of  the  hp  at  the  vermilion  border.  It 
is  accompanied  by  rapid  enlargement  of  the  submental  and  subma.xil- 
lary  lymph-nodes  on  the  side  of  the  Hp  upon  which  the  chancre  is  situ- 
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ated.  The  induration  is  never  as  marked  as  in  carcinoma.  Chancre 
appears,  as  a  rule,  in  younger  persons,  and  the  further  observation  of 
the  case  with  the  appearance  of  secondary  symptoms  will  soon  clear  up 
the  diagnosis.  It  may  be  stated  that  the  enlargement  of  the  lymph- 
nodes  in  chancre  of  the  hp  is  far  greater,  as  a  rule,  than  in  carcinoma, 
with  which  it  may  be  confused  in  some  cases,  but  the  lymph-nodes 
themselves  are  not  as  firm  and  indurated,  and  are  softer  in  consistency. 
The  question  may  at  times  arise  as  to  whether  an  ulcer  of  the  hp  is  due 


Fig.  12. — Method  of  Examination  in  Order   to  DETERiiixE    Enlargement  of   the  Submaxillary 

OR    Submental  Lymph-nodes. 
The  examiner  should  stand  in  front  of  the  patient,  or  both  may  be  seated  face  to  face.    The  patient  should 
be  instructed  to  relax  the  muscles  which  pass  from  the  lower  jaw  to  the  hyoid  bone  by  flexing  the  head  upon  the 
neck  while  the  finger-tips  of  the  examining  hand  are  inserted  for  a  considerable  distance  further  than  if  the  head 
were  extended. 


to  the  ulceration  of  the  vesicles  of  a  herpes  labiahs.  In  the  latter  case 
there  is  no  induration,  and  recovery  should  occur  within  one  to  two 
weeks  under  ordinary  treatment. 

Gummata  of  the  Hp  appear  quite  rarely,  but  must  be  borne  in  mind 
in  considering  the  differential  diagnosis  of  carcinoma  of  the  hp.  Gum- 
mata are  not  accompanied  by  any  enlargement  of  the  lymph-nodes  and 
are  painless.  The  infiltration  often  involves  the  entire  hp,  although 
the  ulceration  may  be  quite  locahzed.     There  is  not  the  marked  indura- 
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tion  which  is  characteristic  of  carcinoma,  and  a  week  of  administra- 
tion of  the  iodid  of  potassium  in  moderate  or  large  doses  will  soon 
clear  up  any  doubts  in  diagnosis. 

Epithelioma  of  the  lip  may  appear  in  a  number  of  different  forms — 
first,  as  a  wart  (Fig.  68),  whose  base  becomes  indurated,  the  papillom- 
atous surface  rapidly  enlarging,  and  the  induration  extending;  second, 
it  may  appear  as  an  ulcer  which  shows  the  following  characteristic  signs : 
it  involves  the  entire  thickness  of  the  lip  (Fig.  70);  its  edges  and  base 
are  markedly  indurated;  there  is  no  necrotic  sloughing  floor,  as  in  a 
gumma  or  chancre.  An  examination  of  the  submental  and  submax- 
illary lymph-nodes  (Figs.  71  and  72)  will  show  an  enlargement  of 
these  nodes  at  a  comparatively  early  period  in  carcinoma.  In  gum- 
mata  there  is  no  enlargement,  while  in  chancres  they  are  softer  and 
larger. 

Carcinoma  of  the  lip  almost  invariably  invades  the  lower  lip  and 
occurs  most  often  in  men;  only  3  in  350  cases  occurred  in  females. 

Diseases  of  the  Jaws, 
tumors  of  the  jaws. 

The  most  convenient  division  of  tumors  of  the  jaws  is  into  those  (a) 
having  their  origin  in  some  structure  connected  with  the  developing  or 
mature  tooth;  these  are  termed  odontogenous  tumors,  while  the  second 
class,  (b)  having  their  origin  in  structures  not  related  to  the  teeth,  are 
called  nonodontogenous  tumors. 

Odontogenous. — (i)  Simple  cysts.  (2)  Dentigerous  cysts.  (3)  Be- 
nign central  epithelioma:  (a)  Adamantinoma;  (b)  Multilocular  cyst- 
oma.    (4)  Odontoma.     (5)  Congenital  epulis. 

Nonodontogenous. — (i)  Fibroma.  (2)  Chondroma.  (3)  Myxoma, 
lipoma,  angioma.  (4)  Osteoma.  (5)  Sarcoma.  (6)  Epuhs  tumors. 
(7)  Carcinoma.     (8)  Endothelioma  or  mixed  tumor  of  hard  palate. 

Odontogenous  Tumors. 
I.  Simple  Cysts. — These  usually  occur  in  adults  (twentieth  to 
thirtieth  year).  Witzel  found  76  in  the  upper  and  29  in  the  lower  jaw. 
They  usually  occur  on  the  bicuspids  and  molar  teeth.  They  arise  from 
granulomata  which  form  at  the  root  of  these  as  the  result  of  caries.  The 
cysts  develop  within  the  granulation  tissue  of  which  the  granulomata  are 
composed.  The  original  source  of  these  granulomata  is  in  the  enamel 
organ  of  the  developing  tooth.  As  the  cysts  increase  in  size  they 
cause  early  bulging  of  the  anterior  wall  of  the  jaw.     Usually  the  wall 
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over  the  cysts  is  smooth  and  hard,  but  it  may  be  thin  and  give  the  pecuKar 
parchment-like  crepitation  so  often  seen  in  dentigerous  cysts.  Palpation 
of  the  surface  gives  no  clew  as  to  the  size  of  the  cyst,  as  they  may  develop 
into  the  antrum  and  occupy  its  entire  cavity.  The  most  important  point 
in  the  diagnosis  of  these  simple  or  root  cysts  (Wurzelcysten)  is  to  demon- 
strate the  presence  of  the  carious  tooth.  The  fluid  they  contain  is  clear 
yellow,  and  contains  cholesterin  crystals.  A  skiagraph  of  the  jaw  is  also 
of  great  aid  in  making  the  diagnosis.  When  such  cysts  become  infected, 
there  is  severe  pain,  swelling  of  the  soft  parts,  and  rise  of  temperature. 
The  simple  cysts  must  be  differentiated  from  dentigerous  cysts,  chronic 
periosteal  abscess,  central  jaw  tumors,  and  empyema  of  the  antrum. 
In  an  abscess  there  is  more  swelling  of  the  soft  parts,  while  in  a  cyst  the 
mucosa  is  smooth  and  sHdes  over  it.  The  cyst  is  more  sharply  demar- 
cated, painless,  and  of  slow  growth.  Central  tumors  do  not  have  a 
smooth,  parchment-like  surface  like  the  cysts.  In  extreme  cases  ex- 
ploratory puncture  will  decide.  True  empyema  of  the  antrum  causes 
no  expansion  of  the  bone  and  never  perforates  spontaneously.  Denti- 
gerous cysts  occur  at  a  much  earlier  age  and  there  is  no  carious  tooth 
present. 

2.  Dentigerous  Cysts. — The  appearance  of  a  semifluctuating  uni- 
lateral tumor  on  the  outer  side  of  the  upper  or  lower  jaw  of  a  child  between 
seven  and  fourteen  years,  should  lead  to  the  suspicion  of  a  dentigerous 
cyst.  They  develop  in  connection  with  the  eruption  of  the  permanent 
teeth,  and  contain  either  a  rudimentary  or  fully  developed  permanent 
tooth,  and  there  is  usually  a  corresponding  tooth  missing  in  the  row  of 
teeth.  The  outer  surface  is  usually  hard,  but  it  may  feel  like  a  freshly 
broken  egg  shell,  giving  a  peculiar  crackling  sensation,  and  the  contents 
of  the  cysts  is  a  clear  mucoid  fluid.  In  the  lower  jaw  they  protrude  ex- 
ternally, while  in  the  upper  they  may  bulge  into  the  antrum.  At  times 
they  appear  in  children  as  a  recurrent  dental  abscess  which  does  not  heal 
until  the  sac  is  extirpated  and  the  permanent  tooth  removed.  Under  these 
conditions  they  may  even  penetrate  the  cheek  like  ordinary  dental 
abscesses  of  the  upper  jaw  (Fig.  105).  As  a  rule,  they  grow  slowly,  but 
may  develop  to  the  size  of  a  walnut  within  a  few  days. 

The  diagnostic  features  are  the  age,  development  on  the  outer  side  of 
jaw,  semifluctuation,  egg-shell  crackling,  missing  tooth  and  clear  yellow 
contents. 

They  must  be  differentiated  from  the  following: 

{a)  Sarcoma. — ^The  growth  is  more  rapid ;  they  break  through  the 
bone  shell  early,  and  one  feels  the  soft  tumor  mass,  if  of  the  soft  variety. 
If  of  the  chondro-  or  osteosarcomatous  type,  there  is  no  difficulty  in 
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differentiation    because   these   are    much   firmer  than    a  dentigerous 
cyst. 

(b)  Fibroma. — The  diagnosis  from  dentigerous  cysts  must  be  taken 
into  consideration,  both  in  central  and  periosteal  fibromata.  The  latter 
are  quite  rare,  and  are  much  smaller  and  firmer  than  the  cyst.  Central 
fibromata  cannot  be  diagnosed  until  the  bone  begins  to  be  expanded 
(Fig.  74).  The  growth  is  quite  slow,  and,  if  there  is  only  a  shell  of  bone 
covering  it,  one  does  not  get  the  semifluctuant  sensation  of  a  dentigerous 
cyst,  the  tumor  feeling  much  firmer.  In  case  of  doubt  an  exploratory 
puncture  and  the  absence  of  fluid  can  be  demonstrated.     Again,  an 


Fig.  73. — Osteoma.     (International  Text-Book  of  Surgery.) 

iJc-ray  picture  will  show  a  shadow  corresponding  to  the  tooth,  lying  in  the 
sac,  in  the  case  of  a  dentigerous  cyst. 

3.  Multilocular  Cystoma  and  Solid  Central  Epithelioma.— Both 

of  these  are  derived  from  the  enamel  organ.  The  formation  of  cysts 
does  not  distinguish,  since  there  is  no  tendency  to  it  in  the  benign  epithe- 
lioma form.  This  latter  is  made  up  of  a  solid  tumor  mass  composed  of 
columns  of  tissue  which  are  covered  with  cylindrical  epithelium.  Only 
nine  cases  where  it  has  occurred  in  the  lower  jaw  and  four  of  the  upper 
jaw  have  thus  far  been  reported  (Perthes').  It  has  been  called  adamin- 
toma  or  epitheHoma  adamantinum.     It  is  a  benign  form  of  tumor,  occurs 

1"  Deutsche  Chirurgie,"  "  Krankheiter  der  Kicfer." 
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only  in  adults,  and  is  well  encapsulated.     Its  growth  is  much  slower  than 
that  of  a  sarcoma,  it  causes  less  regular  expansion  of  the  bone,  and  it 


Fig.  74. — View  of  Lower  Jaw  in  a  Case  of  Central  Fibroma. 

leaves  the  mucosa  intact.     In  such  an  adamantinoma  a  system  of  smaller 

and  larger  cysts  may  develop  and  grow  to  enormous  size.     Few  cases 

have  thus  far  been  reported.     A  skiagraph  will  show  a  tumor  with  mul- 

,  tiple  cysts  and  the  presence  of  an 

abnormal  tooth.  It,  like  the  adam- 
antinoma, grows  very  slowly  and 
causes  irregular  expansion  of  the 
bone.  It  is  the  only  variety  of  multi- 
locular  cystic  tumor  occurring  in  the 
jaws.  The  surface  is  often  quite  thin 
and  parchment-like.  Neither  sim- 
ple or  dentigerous  cysts  ever  attain 
the  size  of  these  multilocular  cysts. 
The  dentigerous  cysts  occur  at  a 
much  earlier  age,  as  a  rule. 

4.  Odontomata. — These  are  di- 
vided into  those  which  are  not  adherent  to  the  teeth  (independent)  and 
those  which  are  so  adherent  (crown  and  root  odontomata).     The  former 


Fig.  75. — Epulis  (Edmund  Owen). 
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never  grow  very  large,  are  always  encapsulated,  and  their  surface  is  hard 
and  nodular.  Only  23  cases  of  this  variety  have  been  reported  (Perthes). 
Of  these,  19  were  in  the  lower  jaw  around  the  molar  teeth.  They  may 
develop  unnoticed  or  with  neuralgic  pains.  Infection  occurred  in  the 
majority  of  the  reported  cases,  with  high  fever,  edema,  and  severe  pain. 
It  resembles  a  dentigerous  cyst  in  many  ways,  e.  g.,  the  youthful  age,  ex- 
pansion of  bone  without  involvement  of  skin  or  mucosa.  The  surface 
of  the  odontoma  is  more  nodular  and  harder.  The  .T-ray  was  of  great 
value  in  diasrnosis  in  two  of  Perthes'  cases. 


NONODONTOGENOUS  TUMORS. 

Fibromata. — ^These  may  either  have  their  origin  in  the  periosteum 
or  in  the  central  portions  of 
the  jaw.  The  former  are 
more  frequent,  only  eleven 
cases  having  been  reported 
of  the  latter.  Both  the  cen-' 
tral  and  periosteal  forms  oc- 
cur between  the  ages  of  six- 
teen and  thirty-five.  The 
periosteal  can  be  recognized 
clinically  as  a  small,  hard 
tumor,  called  fibrous  epulis, 
growing  from  the  periosteum 
at  the  margin  of  the  alveolar 
processes,  usually  of  the  lower 
jaw.  The  central  form  can- 
not be  recognized  until  it  has 
grown  to  a  sufficient  size  to 
have  caused  expansion  of  the 
bone  overlying  it.  They  oc- 
cur almost  exclusively  in  the 

lower  jaw,  and  until  there  is  a  prominence  over  the  bone  (Fig.  74)  the  pa- 
tient is  not  aware  of  its  presence  unless  exceptionally  it  presses  upon  the 
mental  nerve.  Parchment-like  crackling,  so  frequendy  observed  in  the 
other  forms  of  tumors  of  the  jaw,  is  very  rarely  present,  only  once  in 
eleven  cases.  As  a  rule,  the  cortex  of  the  bone  is  intact.  The  chief 
conditions  from  which  these  fibromata  must  be  differentiated  arc  in  the 
case  of  a  periosteal  fibromata  or  fibrous  epulis,  from  a  periosteal  sar- 
comata or  sarcomatous  epulis.  The  consistency  of  the  latter  is  softer,  as 
a  rule,  and  the  growth  is  more  rapid  than  in  the  case  of  a  fibroma.     The 


Fig.  76. — Sarcoma  of  the  Antrum.     (International  Text- 
Book  of  Surgery.) 
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central  fibromata,  after  they  have  caused  sufficient  expansion  of  the  bone 
to  be  recognized,  must  be  differentiated  from  the  central  form  of  sarco- 
mata. As  a  rule,  central  fibromata  do  not  grow  as  rapidly  as  the  same 
form  of  sarcomata,  nor  do  they  give  rise  to  egg-shell  crackling  sensa- 
tions, or  break  through  the  shell  of  bone  in  their  growth,  as  do  the 
sarcomata. 

There  is  a  rare  form  of  central  actinomycosis  which  may  resemble 
the  central  fibromata,  but  in  these  there  is  early  tendency  to  softening 
and  perforation  of  the  bone  with  sinus  formation,  and  the  discharge  of 
pus  containing  yellowish  granules  with  the  characteristic  organisms. 

Chondromata. — Chondromata  seldom  occur  in  the  jaws  as  pure 
cartilage  tumors.     They  are  most  frequently  present  in  the  form  of 


Fig.  77. — Osteoma  Arising  from  Alveolar  Processes  of  Lower  Jaw. 


chondrosarcomata  or  osteochondromata,  which  are  alHed  to  the  sar- 
comata clinically.  They  occur  as  central  chondromata  in  both  the 
upper  and  lower  jaws  and  as  periosteal  chondromata  in  both  jaws, 
but  especially  in  the  upper.  They  form  hard  nodular  tumors,  which  have 
the  characteristic  consistency  of  cartilage.  The  sensation  on  palpation 
can  be  compared  to  that  felt  on  pressure  over  the  nasal  cartilages. 
Their  growth  varies  greatly,  that  of  the  pure  chondromata  being  very 
slow,  so  that  the  central  form  cannot  be  recognized  until  it  breaks 
through  the  bone.  The  more  they  resemble  the  sarcomata  in  histologic 
structure,  the  more  rapidly  do  they  grow.  Both  form  pedunculated 
tumors  of  the  gums. 
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Osteomata. — Osteomata  occur  most  frequently  in  the  lower  jaw, 
although  occasionally  an  osteoma  will  develop  into  the  antrum  of  High- 
more  and  give  rise  to  symptoms  of  pressure  upon  the  infraorbital  nerve 
and  gradual  bulging  of  the  anterior  wall.  They  may  grow  also  toward 
the  orbital  cavity  or  toward  the  nose.  Both  in  the  upper  and  lower  jaws 
they  can  be  recognized  by  their  bony  consistency  and  their  slow  growth. 
Occasionally  osteomata  having  their  origin  in  the  wall  of  the  antrum 
may  be  recognized  by  the  x-ray,  but  otherwise  the  same  may  be  said 
of  this  class  of  tumors  as  of  all  the  tumors  of  the  upper  jaw  which 
originate  in  the  antrum,  that  they  cannot  be  diagnosed  until  they  grow 
beyond  the  walls  and  cause  bulging  of  the  same.  One  can,  however, 
suspect  their  presence  from 
the  complaint  of  dull  pain 
over  the  antrum  and,  in  the 
case  of  sarcomata  or  carcino- 
mata,  of  escape  of  blood  and 
mucus  from  the  nose,  without 
the  ordinary  symptoms  of  an 
empyema.  Osteomata  of  the 
lower  jaw  must  be  differen- 
tiated from  osteosarcomata. 
If  periosteal,  they  can  be 
readily  recognized,  sometimes 
growing  to  quite  enormous  size. 
Their  growth,  however,  is  ex- 
ceedingly slow,  and,  even 
though  they  be  central  in 
origin,  they  rarely  cause  any 
atrophy  of  the  overlying  bone 
such  as  will  give  rise  to  egg- 
shell crackling. 

Sarcomata. — Sarcoma  is  the  most  frequent  form  of  malignant 
tumor  of  the  jaws.  It  may  arise  from  the  gums  at  the  side  of  the 
tooth,  giving  rise  to  a  soft,  often  pedunculated  (Fig.  75)  tumor,  called 
sarcomatous  epulis,  which  must  be  differentiated  from  the  ordinary  fi- 
brous form  of  epuKs.  The  fibrous  epuHs  is,  however,  harder,  and  is 
not  of  a  dark  bluish-red  color  Hke  the  sarcomatous  epuhs,  and  is  of 
much  slower  growth.  The  sarcomatous  epulis  has  its  origin  in  the 
periosteum  of  the  alveolar  process.  It  occurs  between  the  ages  of  ten 
and  twenty  and  always  shows  the  structure  of  a  giant- celled  sarcoma. 
The  pure   spindle,   round-celled    or  fibrosarcomatous   ty]:cs  arc  cjuite 


Fig.  78. — Typical  Enlargement  of  the   Face   Due 
TO  Tumor  of  the  Lower  Jaw  (Sarcoma). 
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rare.  They  bleed  readily,  are  ulcerated,  cause  no  pain  and  do  not 
recur,  as  a  rule,  after  removal.  There  is  also  but  Htde  tendency  to  cause 
expansion  of  the  bone.  Another  variety  of  tumor^  must  sometimes 
be  differentiated.  This  is  not  a  true  tumor,  but  simply  a  mass  of 
granulation-tissue  which  may  arise  in  the  cavity  from  which  either  a 
tooth  has  been  extracted  or  in  which  a  carious  tooth  lies.  It  is  com- 
posed of  flabby,  edematous  granulations,  and  has  a   narrow  pedicle, 

which  can  be  traced  up  into  the 
cavity  occupied  by  the*  ex- 
tracted or  carious  tooth.  It  is 
much  softer  than  the  sarcoma- 
tous epuHs  and  can  be  readily 
recognized  as  composed  of 
granulation-tissue.  It  can  be 
differentiated  from  the  sarco- 
matous epuHs  by  the  fact  that 
the  latter  is  firmer  than  this 
granuloma.  Both  the  granu- 
loma and  sarcomatous  epulis 
bleed  easily.  The  history  will 
also  show  that  the  sarcomatous 
epulis  has  grown  more  rapidly 
than  the  granulation-tissue 
tumor,  spreading  over  several 
alveoh,  and  not  being  confined 
to  a  single  alveolus,  as  is  the 
case  in  a  granuloma. 

The  central  sarcomata  be- 
gin either  in  the  body  of  the 
lower  jaw  or  in  the  bone  sur- 
rounding the  antrum  of  High- 
more  in  the  upper  jaw. 
The  diagnosis  of  such  a  central  sarcoma  of  the  upper  jaw  can  only  be 
made,  as  a  rule,  when  the  growth  has  caused  expansion  of  the  over-lying 
bone.  If  the  tendency  of  the  growth  is  toward  the  nose,  it  has  at  times 
been  treated  for  a  polyp.  Usually  it  grows  toward  the  face,  and  causes  a 
prominence  of  the  cheek,  pushes  the  eyeball  up,  and,  if  it  develops  toward 
the  palate,  causes  a  bulging  in  the  latter. 

In  the  lower  jaw  these  central  sarcomata  cannot  be  recognized  until 
the  bone  has  been  expanded  by  the  rapidly  growing  tumor  (Fig.  78). 

^  The  term  epulis  means  a  tumor  of  the  gums  and  has  of  late  years  only  been  applied 
to  the  fibromatous  and  sarcomatous  varieties. 


Fig.  79. — Recurrent  Osteosarcoma  of  the  Superior 
Maxilla. 
This  illustration  shows  the  typical  site  of  tumors  of 
the  upper  jaw  which  protrude  externally,  showing  how 
they  involve  the  surrounding  osseous  and  soft  structures. 
The  curved  line  indicates  incision  of  first  operation. 
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All  types  of  sarcomata,  in- 
cluding the  endothelioma - 
ta,  may  occur,  but  most 
frequently  one  finds  the 
osteosarcoma  ta  (Fig.  76). 
The  diagnosis  of  these 
forms  of  central  sarcoma- 
ta of  the  lower  jaw  may 
be  made  by  the  history  of 
a  rapid  enlargement  and 
the  local  examination.  In 
the  latter  one  finds  an  en- 
largement of  the  jaw, 
which  is  usually  marked 
both  on  the  side  toward  the 
mouth  and  that  toward 
the  cheek.  In  the  softer 
varieties  there  is  distinct 
egg-shell  crackling.  In  the  harder 
osteosarcomata,  the  growth  is  quite  fi 


Fig.  80. — Primary   Carcinoma   of   G 
Well  Shown  by  Everting 


UMS     OF 

Lower 


Lower   Jaw 
Lip. 


Fig.  81.  —  Enormous  Secondary  Carcinomatous 
Lymph-nodes  of  Neck,  Following  Primary  Car- 
cinoma OF  Gums,  Shown  in  Fig.  73, 

(submaxillary   and   deep  cervical)  in 


forms,  with  more  analogy  to  the 

rm  and  bone-Hke. 

In  the  upper  jaw,  sarcomata 
must  be  differentiated  from  car- 
cinomata  arising  from  the  an- 
trum of  Highmore.  This  can- 
not be  done  until  the  tumor 
has  grown  to  a  sufficient  size  to 
be  palpated  through  the  mouth. 
In  the  case  of  osteosarcomata 
or  chondrosarcomata,  palpation 
shows  them  to  be  much  firmer 
than  a  carcinoma.  Carcino- 
mata  tend  to  ulcerate  upon 
breaking  through  the  walls  of 
the  antrum  much  earherthan  is 
the  case  with  sarcomata. 

In  regard  to  age,  carcino- 
mata  appear  at  a  much  later 
period  of  fife  than  sarcomata. 
There  is  quite  early  involvement 
of  the  regional  lymph-nodes 
a   carcinoma. 
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Carcinoma  of  the  upper  jaw,  as  a  rule,  grows  much  more  rapidly, 
and  is  more  painful  than  is  the  case  in  sarcomata  of  the  upper  jaw. 

From  fibromata,  both  of  the  upper  and  lower  jaw,  sarcomata  may 
be  differentiated  by  their  more  rapid  growth  and  the  tendency  to  invade 
surrounding  structures.  The  central  fibromata  of  the  lower  jaw  are 
quite  localized,  often  encysted  tumors,  which  is  not  the  case  with  sarco- 
mata. From  the  other  forms  of  benign  tumors  of  the  jaws,  Hke  chon- 
droma and  osteoma,  sarcomata  may  be  readily  differentiated  by  their 
rapid  growth.  It  must  be  remembered  that  the  pure  form  of  chondroma 
is  comparatively  rare,  the  majority  of  these  being  chondrosarcomata. 

Carcinoma  of  the  Jaws. — ^These  appear  {a)  either  as  primary 
tumors  of  the  gums  or  growths  arising  from  the  mucosa  of  the  antrum 
of  Highmore,  or  {h)  as  secondary  tumors  by  direct  extension  from 
neighboring  carcinomatous  involvement,  either  of  the  mouth  or  of  the 
face  (Fig.  62).  The  diagnosis  of  carcinoma  arising  from  the  mucous 
membrane  of  the  antrum  can  only  be  made,  as  was  stated  above,  when 
the  tumor  is  of  sufficient  size  to  grow  toward  the  nose,  face,  or  palate. 
They  usually  appear  during  the  later  years  of  life;  their  growth  is  quite 
rapid,  much  more  so  than  is  the  case  of  sarcoma  of  the  upper  jaw,  and 
there  is  greater  tendency  to  ulceration.  The  most  frequent  form  of  car- 
cinoma, however,  is  that  which  arises  from  the  mucous  membrane  of  the 
gums  (Fig.  68)  or  palate,  and  of  this  variety  those  occurring  in  the  up- 
per jaw  are  more  frequent.  They  almost  invariably  appear  in  elderly 
people  in  the  form  of  a  carcinomatous  ulcer  which  is  deeply  excavated 
and  has  raised,  everted,  and  markedly  indurated  edges.  There  is  quite 
early  enlargement  of  the  submental,  submaxillary,  and  deep  cervical 
lymph-nodes  (Fig.  69).  The  diagnosis  in  the  earher  stages  is  not  diffi- 
cult when  one  considers  that  all  other  forms  of  ulceration  which  occur 
at  this  period  of  life  are  not  accompanied  by  enlarged  indurated  lymph- 
nodes.  Such  ulcerations  may  occur  in  elderly  people  as  the  result  of 
sharp  teeth  or  of  an  ulcerative  stomatitis,  as  the  result  of  improper  care 
of  the  mouth.  In  both  of  these  the  ulcers  are  quite  superficial;  the 
edges  are  seldom  indurated,  and  the  ulceration  rapidly  disappears  as 
soon  as  the  cause  is  removed. 
,  From  tertiary  gummata  the  carcinomatous  ulcer  can  be  differen- 
tiated by  the  fact  that  gummata  seldom  occur  on  the  jaws  except  on  the 
palate.  There  is  usually  a  history  of  syphihs  or  the  presence  of  syphiKs 
elsewhere.  No  enlargement  of  the  regional  lymph-nodes  occurs  and  the 
edges  are  never  as  indurated  as  is  the  case  in  a  carcinomatous  ulcer. 
The  administration  of  potassium  iodid  will  show  a  marked  improve- 
ment if  the  ulcer  is  a  gumma. 
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TUMORS  OF  THE  PALATE. 

Tumors  of  the  hard  palate  may  be  either  primary  or  the  result  of  the 
extension  into  the  palate  of  a  primary  tumor  of  the  upper  jaw  or  of  the 
nasopharynx.  Those  developing  by  extension  require  no  special  men- 
tion. Primary  tumors  of  the  palate  are  usually  of  the  same  histological 
character  as  the  so-called  mixed  tumors  of  the  parotid  and  submaxillary 
salivary  glands  (page  155).  They  may  attain  considerable  size,  but  are 
very  slow  in  their  growth.  They  do  not  cause  any  pain,  show  no  ten- 
dency to  ulceration,  and,  as  a  rule,  do  not  tend  to  recur  after  removal. 

INFECTIONS  OF  THE  JAWS. 

In  order  to  be  able  to  recognize  inflammatory  processes  of  the  jaws, 
it  is  necessary  to  have  a  clear  conception  of  their  pathology  as  well  as 
of  their  clinical  appearance. 

It  is  important  to  determine  {a)  the  nature  of  the  process  and  (h)  the 
extent  of  involvement  of  the  bone. 

The  nature  of  the  affection  varies  somewhat  according  to  the  cause. 
The  most  important  of  the  latter  are: 

1.  Infection  from  the  teeth. 

2.  Infection  following  compound  fractures. 

3.  Tuberculosis. 

4.  Syphihs. 

5.  Actinomycosis. 

6.  Phosphorus  necrosis. 

7.  Acute  pyogenic  osteomyehtis. 

The  extent  of  the  process  varies  according  to  the  cause.  In  the 
majority  of  cases  following  tooth  infection,  there  is  a  suppurative  per- 
iostitis with  the  formation  of  subperiosteal  abscesses  and  resultant 
necrosis  of  the  underlying  bone.  Such  an  abscess  may  form  around  the 
root  of  the  tooth  (Fig.  82)  and  remain  confined  to  this  location  or  it 
may  extend  to  the  extra-alveolar  portion  of  the  bone.  Here  its  further 
course  varies.  In  the  upper  jaw  the  pus  may  (a)  burrow  toward  the 
antrum  of  Highmore  (Fig.  82),  or  (b)  penetrate  the  tissues  of  the  cheek 
and  perforate  externally,  or  (c)  it  forms  a  subperiosteal  abscess  which 
causes  a  swelling  at  the  line  of  reflection  of  the  gum  and  mucosa  of  the 
cheek. 

In  the  lower  jaw  the  anatomic  conditions  differ.  Here  infective 
processes  either  form  (a)  an  abscess  within  the  alveolus  itself  around 
the  root  of  the  tooth,  or  (b)  it  causes  a  marked  periostitis,  usually  on 
the  outer  aspect,  or  (c)  the  infection  progresses  to  the  floor  of  the  mouth 
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and  to  the  loose  cellular  tissue  of  the  neck  (Fig.  82)  and,  if  not  arrested, 
to  the  anterior  mediastinum. 

These  various  degrees  of  infection  may  result  in  necrosis  of  the  bony 
structure  of  a  single  alveolus  or  of  a  number  of  them.  In  the  lower 
jaw,  the  above  referred  to  periostitis  of  the  outer  aspect,  is  either  of  a 
plastic  nature  which  undergoes  resolution 


or 


the  infection  causes  a 
subperiosteal  abscess 
with  necrosis  of  a  la- 
mella or  more,  of  the 
cortex  of  the  bone. 

A  true  osteomyel- 
itis, i.  e.,  an  involve- 
ment of  the  medulla  of 
the  bone,  is  very  rare 
after  tooth  infection. 

In  compound  frac- 
tures, tuberculosis, 
syphiHs,  actinomyco- 
sis, and  in  infection 
following  the  acute  ex- 
anthematous  diseases 
the  pathologic  changes 
differ  only  in  extent 
from  those  already  de- 
scribed. 

The  chief  diagnos- 
tic points  of  the  var- 
ious inflammatory  pro- 
cesses are  as  follows : 
Infection  from 
Teeth.  — A  bscesses 
around  the  root  of  the 
tooth  cause  severe  pain 
referred  to  the  tooth, 
accompanied  by  tenderness  on  pressure,  redness,  and  swelling  of  the 
gum.  There  is  always  more  or  less  swelling  and  induration  of  the 
overlying  skin,  especially  in  the  upper  jaw,  often  causing  marked  edema 
of  the  lower  eyelid  and  upper  hp.  If  the  infection  migrates  through  the 
root  canal  it  may  penetrate  the  alveolus  and  give  rise  to  an  abscess  be- 
neath the  gum  (gum-boil),  indicated  by  swelling  and  fluctuation.  If 
the  alveolar  process  is  necrotic,  the  opening  from  which  the  pus  escaped 


Fig.  82.— Sagittal  Section  of  Head  to  Show  Spread  of  Sup- 
puration FROM  Infected  Teeth;  and  also  Location  of  Retro- 
pharyngeal Abscesses. 

SA,  Subperiosteal  abscess  of  upper  jaw  opening  toward  cheek  and 
mouth  in  direction  of  black  and  white  arrows,  respectively,  I  A,  sub- 
periosteal abscess  of  lower  jaw  opening  toward  submaxillary  region 
and  chin  in  direction  of  white  and  black  arrows,  respectively,  LA,  infec- 
tion in  submaxillary  subcutaneous  tissue  as  a  result  of  abscesses  arising 
from  teeth  and  from  floor  of  mouth  (this  condition  is  also  called 
angina  Ludovici) ;  EA ,  infection  around  roots  of  bicuspid  and  molar 
teeth  spreading  toward  antrum  in  direction  of  arrow,  RA,  retro- 
pharyngeal abscesses. 
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either  spontaneously  or  by  incision  continues  to  discharge  until  sequestra- 
tion occurs.  A  fine  probe  passed  through  the  opening  encounters 
denuded  dead  bone.  If  the  necrosis  involves  a  number  of  adjacent 
alveolar  processes  there  is  more  or  less  retraction  of  the  gums,  with 
constant  discharge  of  pus.  Upon  inserting  a  probe  the  extent  of  the 
necrosis  can  be  readily  determined.  In  advanced  cases  the  entire  alve- 
lous  maybe  necrotic.  In  children,  spontaneous  perforation  through  the 
cheek  over  either  upper  and  lower  jaws,  is  frequent.  A  sinus  is  pres- 
ent externally  along  which  a  probe 
can  be  passed  until  exposed  bone  is 
encountered. 

In  connection  with  the  diag- 
nosis of  infection  of  the  upper  jaw 
from  carious  teeth  it  is  well  to  call 
attention  to  the  fact  that  an  em- 
pyema of  the  antrum  of  Highmore, 
especially  if  acute,  will  cause  irrita- 
tion of  the  nerves  of  the  bicuspids 
and  first  molar,  so  that  these 
teeth  are  often  thought  to  be  dis- 
eased. 

Infection  Following  Com- 
pound Fractures. — ^Necrosis  of 
the  jaw  is  present  in  these  cases 
when  (a)  a  sinus  is  found,  either 
within  the  mouth  or  externally, 
which  leads  to  denuded  bone  at 
the  seat  of  fracture;  (b)  if  ab- 
scesses form  after  a  fracture  which 
heal  and  then  fill  up  again, 
until  a  piece  of  necrotic  bone  is 
either  removed  by  operation  or  spontaneously  discharged. 

Tuberculosis  of  the  jaws  is  quite  rare.  It  is  most  frequently 
located  at  the  junction  of  the  superior  maxilla  and  malar  bone.  It 
causes  a  swelHng  along  the  lower  border  of  the  orbit  which  has  all  of 
the  clinical  characters  of  a  tuberculous  or  cold  abscess.  These  charac- 
teristics are  the  gradual  appearance  of  a  swelling  without  pain,  redness, 
or  rise  of  local  or  general  temperature.  The  skin  over  it  is  bluish  and 
after  evacuation  of  the  pus  has  occurred,  a  sinus  persists  whose  edges  are 
lined  by  flabby,  often  caseous,  granulations. 

Tuberculosis  also  occurs  in  the  alveolar  and  palatal  processes  and 
9 


Fig.    83.— Suppuration    of   the   Submaxillary 
Lymph-nodes. 
Infection  of  the  surrounding  cellular  tissue  of 
this  region  and  of  the  cheek,  the  latter  almost  clos- 
ing the  eye,  followed  tooth  infection. 
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in  the  body  of  the  lower  jaw.  The  diagnosis  in  these  locations  can  only 
be  made  by  excluding  the  other  forms  of  infection  and  by  the  pecuHarly 
slow  onset. 

Tuberculosis  of  the  lower  jaw  may  resemble  sarcoma,  syphiHs  and 
actinomycosis.  A  sarcoma  of  the  body  of  the  lower  jaw  grows  more 
rapidly;  it  is  not  accompanied  by  necrosis  of  the  bone,  but  a  gradual 
thinning  of  the  same  (page  124). 

SyphiHs  is  rare  in  the  lower  jaw  and  there  are  usually  evidences  of 
the  disease  elsewhere. 

Actinomycosis  is  not  apt  to  be  accompanied  by  swelling  of  the 
lymph-nodes,  as  is  the  case  in  tuberculosis.  The  pus  contains  fine 
yellow  granules  in  which  the  ray  fungus  is  found. 

Syphilis. — ^In  the  lower  jaw  it  appears  as  a  periostitis  which  causes 
either  circumscribed  or  more  diffuse  swellings.  The  diagnosis  can 
only  be  made  if  other  causes  of  periostitis,  especially  those  due  to  tooth 
infection,  are  excluded.  There  is  usually,  however,  a  history  of  syphiHs 
elsewhere. 

The  hard  palate  is  the  most  frequent  location  of  tertiary  syphiHs 
in  the  jaws.  It  causes  a  painless  swelling  which  opens  spontaneously, 
exposing  denuded,  often  foul-smelling  bone.  In  other  cases  the  patient 
may  present  himself  for  an  opinion  as  to  the  nature  of  an  acquired  per- 
foration of  the  hard  palate. 

The  alveolar  processes  of  both  jaws  and  of  the  nasal  process  of  the 
upper  jaw  are  also  frequent  seats  of  syphiHs,  especially  of  the  type 
known  as  the  late  hereditary,  which  appears  in  children  at  the  age  of 
puberty. 

A  diagnosis  of  this  hereditary  form  can  be  made  by  a  careful  history, 
the  absence  of  any  other  causes  of  necrosis,  and  antisyphiHtic  treatment. 

Actinomycosis. — ^This  inflammatory  disease  of  the  lower  jaw 
occurs  far  more  frequently  than  was  formerly  thought.  It  almost  always 
follows  a  primary  infection  of  the  gums  or  mucous  membrane  of  the 
cheeks,  which  is  rapidly  foHowed  by  infection  of  the  soft  tissues  of  the 
face  and  neck,  as  described  in  the  chapter  upon  the  neck. 

In  the  jaws,  actinomycosis  may  either  appear  as  an  accompaniment 
of  the  same  affection  in  the  soft  parts  or  as  an  independent  clinical  entity. 
There  are  two  forms,  a  peripheral  and  a  central,  both  of  which  most 
frequently  involve  the  lower  jaw.  The  peripheral  form  of  jaw  actino- 
mycosis either  causes  a  superficial  necrosis  or  multiple  abscesses,  varying 
in  size  from  a  pea  to  a  hazelnut,  filled  with  soft  granulations.  In  the  pus 
from  these  latter  cavities,  the  actinomyces  are  found.  These  abscesses 
may  first  arouse  the  suspicion  of  the  surgeon  or  dentist  on  account  of  the 


DEFORMITIES    OF   THE   JAWS.  I31 

absence  of  acute  inflammatory  symptoms  and  the  fact  that  they  recur 
from  time  to  time. 

The  central  variety  of  actinomycosis  of  the  lower  jaw  occurs  in  two 
forms — {a)  a  penetrating  and  {h)  a  tumor-Hke  form.  In  the  former 
there  is  marked  rarefaction  without  the  formation  of  sequestra,  but 
considerable  thickening  of  the  outer  layer  of  bone.  This  form  is 
very  virulent,  especially  when  it  affects  the  upper  jaw.  The  tumor- 
like form  is  rarely  met  with  in  man,  occurring  usually  in  cattle  as  lumpy 
jaw.   Its  course  is  very  slow  and  results  in  the  formation  of  multiple  cysts. 

The  diagnosis  of  actinomycosis  of  the  jaws,  as  is  the  case  elsewhere, 
can  only  be  made  if  the  characteristic  organism  is  found.  It  bears 
great  resemblance  clinically  to  ordinary  tooth  infections,  especially 
if  associated  with  involvement  of  the  cellular  tissue  of  the  neck.  The 
course  of  actinomycosis  is  slower,  it  is  more  often  accompanied  by 
trismus  (see  page  io6),  and  there  is  often  a  history  of  chewing  hay, 
grain,  etc.,  or  of  having  been  around  infected  cattle. 

Phosphorus  Necrosis. — Owing  to  the  regulation  of  the  manufac- 
ture of  matches,  this  disease  is  practically  extinct.  It  affects  the  lower 
jaw  more  often  than  the  upper.  The  chnical  picture  is  that  of  a  suppu- 
rative periostitis,  but  the  pus  is  very  foul  and  necrosis  is  more  extensive 
than  is  the  case  in  ordinary  tooth  infection. 

Acute  Suppurative  or  Pyogenic  Osteomyelitis. — ^This  rare  affec- 
tion usually  occurs  in  young  persons,  in  the  lower  jaw.  It  may  follow 
the  acute  exanthemata  Hke  measles,  scarlatina,  and  variola,  or  occur 
simultaneously  with  acute  osteomyelitis  of  other  long  bones.  In  other 
cases  there  is  no  apparent  cause. 

The  diagnosis  presents  no  difficulties.  In  the  milder  type  the 
disease  more  frequently  involves  the  upper  jaw.  There  is  gradually 
swelling  of  the  face  over  the  superior  maxilla  of  one  side  or  over  the 
entire  lower  jaw  with  moderate  fever.  This  is  followed  by  necrosis  of 
the  entire  alveolar  process  with  the  loss  of  the  temporary  teeth  as  well 
as  the  non-erupted  permanent  teeth. 

In  the  more  severe  form,  the  course  is  much  more  like  that  of  the 
same  disease  in  the  extremities.  It  begins  with  a  chill,  followed  by  high 
fever  and  marked  increase  of  pulse-rate.  There  is  extensive  swelling 
and  redness  of  the  soft  parts  over  the  jaw  and  severe  septic  symptoms. 


DEFORMITIES  OF  THE  JAWS. 

Deformities  of  the  lower  jaw  occur  far  more  frequently  than  do  those 
of  the  upper.  Those  of  both  jaws  are  either  primary  or  secondary  in 
origin.     Of  the  primary  forms,  those  in  the  lower  jaw  are  as  follows: 
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1.  Micrognathism,  or  abnormally  small  lower  jaw.  This  may  be 
either  congenital  or  occur  during  the  period  of  growth  of  the  jaw.  If  in 
the  latter  period,  it  is  often  due  to  an  early  ankylosis  of  the  temporo- 
maxillary  joint.  In  some  cases  almost  the  entire  lower  jaw  is  absent 
(agnathism).  The  body  is  more  affected  than  the  ramus.  The  de- 
formity causes  the  well-known  bird-like  appearance  of  the  face  with 
Hmitation  of  movement  of  the  jaws. 

2.  Macrognathism,  or  abnormally  large  lower  jaw.  This  occurs  far 
less  frequently.  The  chin  is  very  prominent  and  the  teeth  lie  in  front  of 
those  in  the  upper  jaw. 

3.  Prognathism,  or  abnormal  prominence  of  the  upper  jaw,  is  also 
rare.     Its  etiology  is  unknown. 

Secondary  deformities  occur  as  the  result  of  scars  from  burns,  macro- 
glossia,  wry-neck,  nasal  stenosis,  rickets,  cretinism  and  acromegaly. 


DISEASES  OF  THE  TEMPORO-MAXILLARY  JOINT. 
This  articulation  is  subject  to  the  same  forms  of  inflammation  as  is 
the  case  in  the  joints  of  the  extremities.     These  are: 

Primary  Acute  Arthritis: 

1.  Acute  traumatic  arthritis  (sprains). 

2.  Acute  articular  rheumatism. 
Secondary  Acute  Arthritis: 

1.  Metastatic. (a)  Through  infection  with  ordinary  pus  cocci 

by  metastasis   from   foci   elsewhere   in 
the  body. 
(h)  Through   infection  with   gonococci,   after 
scarlatina,  typhoid,  etc. 

2.  Direct Through   extension   into   the   joint   from 

neighboring  foci  of  suppuration. 
Chronic  Arthritis: 

1.  Tuberculosis. 

2.  Arthritis  deformans. 

Of  the  above,  the  acute  inflammations  are  most  often  a  result  of 
acute  articular  rheumatism  or  a  metastasis  from  a  gonorrheal  infection. 
The  diagnosis  is  not  difficult.  There  are  redness,  swelling,  and  pain 
over  the  joint,  which  latter  is  just  in  front  of  the  tragus  of  the  ear. 

Pyemic  inflammation  is  also  not  rare.  The  chronic  forms  are 
characterized  by  pain  over  the  joint  upon  movements  of  the  jaw,  crepi- 
tation, and  slight  swelling.    There  are  two  forms  of  chronic  inflammation 
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of  the  joint  which  lead  to  relaxation  of  the  Hgaments  and  favor  subluxa- 
tion. One  of  these  forms  is  the  result  of  an  arthritis  deformans  which 
usually  accompanies  the  same  disease  in  other  joints.  The  move- 
ments of  the  jaw  are  accompanied  by  pain  and  crepitation  and  are  very 
difficult. 

Ankylosis  of  the  Temporo-maxillary  Joint.— Trismus  (lockjaw) 
is  the  name  given  to  inabihty  to  open  the  mouth.  It  may  be  congenital 
or  acquired.  The  following  forms  exist  of  the  latter:  (a)  A  reflex 
spasm  of  the  masseter  muscles  following  acute  inflammatory  diseases 
of  the  jaws  and  occurring  most  frequently  during  the  eruption  of  the 
wisdom-teeth — it  has  been  given  the  name  "symptomatic  lockjaw"; 
(b)  as  the  first  symptom  of  tetanus  (see  page  6i8);  (c)  as  a  result  of  acute 
or  chronic  disease  of  the  temporo-maxillary  joint;  (d)  as  a  result  of 
cicatrices  in  the  tissues  around  the  joint;  (e)  as  a  result  of  disease  of  the 
adjacent  bones,  especially  after  osteomyehtis  of  the  condyle  of  the 
lower  jaw  in  children.  It  is  very  apt  to  follow  acute  gonorrheal  arthri- 
tis and  those  varieties  of  suppurative  arthritis  which  are  due  to  metastasis 
or  to  direct  extension  from  neighboring  foci  in  the  ear,  mastoid,  etc. 

The  diagnosis  of  the  existence  of  an  ankylosis  is  much  easier  than 
that  of  its  cause.  The  cause  of  an  acquired  ankylosis  can  be  ascertained 
through  a  careful  history,  an.  examination  of  the  rest  of  the  body  and  of 
the  structures  around  the  joint.  A  congenital  ankylosis  is  frequently 
accompanied,  or  rather  followed,  by  a  lack  of  development  of  the  lower 
jaw.^ 

Diseases  of  the  Mouth. 

Injuries. — Injuries  of  the  hps  and  buccal  cavity  present  no  diffi- 
culty in  diagnosis.  It  is  of  interest  to  note  that  wounds  of  the  mouth 
are  covered  with  a  grayish-white  deposit  within  twenty-four  hours, 
which  to  those  unaccustomed  to  see  it  causes  them  to  believe  it  to  be  the 
pseudo- membrane  of  diphtheria. 

STOMATITIS. 

There  are  two  principal  forms  of  inflammation  of  the  buccal  mucosa, 
viz.,  an  ulcerative  or  catarrhal  and  gangrenous.  In  gangrenous  stoma- 
titis or  noma  there  is  a  history  of  some  recent  infectious  disease,  such  as 
measles,  or  the  patient  is  quite  cachectic.  In  its  earhest  stages  there 
is  a  bhster,  usually  on  the  inner  side  of  the  cheek,  which  soon  becomes 
gangrenous.     The  area  begins  to  spread  along  the  mucosa  and  in  the 

1  Orlow:  "Deutsche  Zeitschrift  fur  Chirurgie,"  Bd.  Ix. 
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depth  of  the  cheek,  so  that  it  penetrates  the  cheek.     The  gangrene  is 
accompanied  by  a  markedly  fetid  breath  and  the  symptoms  of  general 

sepsis. 

Ulcerative  stomatitis  is  characterized  by  greatly  swollen,  reddened, 
readily  bleeding  gums,  accompanied  by  saHvation.  Particles  of  food 
and  detritus  collect  at  the  junction  of  the  gums  and  teeth,  and  there  is 
great  fetor.  Ulcers  often  appear  on  the  inner  side  of  the  Hps  and  cheeks 
and  along  the  borders  of  the  tongue.  They  are  flat  and  could  only  be 
confused  with  mucous  patches  of  secondary  syphiHs.     The  latter  are.. 

however,  not  accompanied  by 
fetor,  swollen  bleeding  gums, 
and  salivation  unless  there  is 
an  accompanying  mercurial 
stomatitis.  Even  then  the  dis- 
tinction can  be  made  by  an 
examination  of  the  remainder 
of  the  body  for  other  evidences 
of  syphihs,  and  the  fact  that 
the  mucous  patches  are  seldom 
ulcerated,  are  fewer  in  num- 
ber, and  seldom  occur  on  the 
gums  or  inner  side  of  the 
cheeks,  but  most  often  on  the 
edges  of  the  tongue. 

In    scurvy  the  gums  are 
swollen  and  bleed  readily,  and 
there  are  apt  to  be  subperi- 
osteal hemorrhages     causing 
tenderness  over  the  long  bones  and  hemorrhages  into  the  joints  causing 
swelling  of  the  latter. 


Fig.  84. — Location  of  Various  Cysts  in  Relation  to 
Tongue  and  Floor  of  Mouth. 
R,  Ranula;  Deep  D.  or  Thy.  C.  or  L.  G.,  location  of  deep 
dermoids,  of  thyroglossal  cysts  and  of  lingual  goiter  at  base  of 
tongue;  Sup.  D.,  location  of  superficial  dermoids  at  floor  of 
mouth  causing  bulging  of  submental  region;  T,  dorsum  of 
tongue;  Hy,  hyoid  bone;  £,  epiglottis. 


SYPHILIS. 

Tertiary  syphiHs  in  the  form  of  ulcerating  gummata  occasionally 
affects  the  inner  side  of  the  cheek  and  may  cause  perforation.  The 
favorite  seat  of  syphilitic  perforations,  however,  is  at  the  junction  of  the 
hard  and  soft  palates,  where  it  causes  deep  ulceration  and  perforation  of 
the  palate.  Tertiary  syphilis  can  be  distinguished  from  carcinoma  by  the 
absence  of  enlarged  lymph- nodes  and  the  lack  of  induration  in  syphilis 
and  the  presence  of  evidences  of  the  disease  in  its  tertiary  form  else- 
where. 
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THE  DIAGNOSIS  OF  CONDITIONS  AT  THE  FLOOR  OF  THE  MOUTH, 

A   differential    diagnosis  must   at  times  be  made  of  conditions 
which  occur  at  the  floor  of  the  mouth.     These  are  (Fig.  84) : 

1.  Inflammatory  conditions: 

(a)  Angina  Ludovici. 

(b)  Salivary  calculus. 

(c)  Acute  ranula. 

2.  Tumors: 

(a)  Of  the  submaxillary  sahvary  gland. 

(b)  Chronic  ranula. 

(c)  Dermoids. 

(d)  Thyroglossal  cysts. 

(e)  Carcinoma  of  the  floor  of  the  mouth. 
(/)  Lipoma. 

Angina  Ludovici. — ^This  occurs  either  as  a  comphcation  of  scar- 
latina or  of  a  tooth  or  tongue  infection.  It  causes  a  tense  brawny 
infiltration  of  the  floor  of  the  mouth,  pushing  the  tongue  upward  and 
causing  difficulty  in  swallowing,  in  speech,  and  in  breathing.  It  is 
accompanied  by  the  evidences  of  severe  systemic  infection  (fever, 
leukocytosis,  etc.)  and  the  skin  of  the  neck  soon  becomes  indurated  and 
of  a  dark  red  hue. 

Salivary  Calculus. — ^This  may  occur  without  inflammatory  reac- 
tion or  ulceration  and  is  easy  to  feel  when  the  finger  is  pressed  along  the 
floor  of  the  mouth  or  a  probe  is  passed  along  Wharton's  duct.  If  the 
calculus  be  surrounded  by  connective  tissue,  it  may  be  quite  hard  and 
resemble  a  carcinoma,  especially  if  the  tissues  around  the  calculus  be 
ulcerated  and  the  ulcer  be  surrounded  by  exuberent  granulations.  A  dif- 
ferential diagnosis  can  usually  be  made  by  the  use  of  a  probe  passed 
through  the  buccal  opening  of  Wharton's  duct,  on  either  side  of  the  fre- 
num  of  the  tongue  close  to  the  floor  of  the  mouth,  and  encountering 
the  calculus,  or  by  palpating  it  on  the  floor  of  the  mouth. 

Acute  Ranula. — The  patient  gives  the  characteristic  history  of 
recurrent  swellings  which  appear  very  suddenly,  especially  while  eating. 
The  swelling  is  usually  most  marked  just  below  the  angle  of  the  jaw 
and  pushes  up  the  floor  of  the  mouth.  It  may  attain  the  size  of  a  fist 
and  subside  as  rapidly  as  it  appeared.  It  is  due  to  the  occlusion  of 
Wharton's  or  the  sublingual  ducts,  so  that  the  saHva  collects  within  the 
glands.  The  history  is  sufficiently  typical  to  make  a  diagnosis  even 
during  the  interval. 

Solid  Tumors  of  the  Submaxillary  Salivary  Gland.— These  are 
either  chondromata  or  endothehomata.     They  protrude  below  the  jaw 
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(Fig.  126)  and  bulge  in  the  floor  of  the  mouth.  A  diagnosis  can  be 
readily  made  by  the  firm  consistency  of  the  tumor  and  the  fact  that  its 
major  portion  lies  in  the  normal  position  of  the  submaxillary  saHvary 
gland  on  the  inner  side  of  the  jaw,  close  to  the  angle  of  the  jaw. 

Chronic  or  Ordinary  Ranula. — ^As  a  rule,  this  tumor  is  unilateral 
(Fig.  85).  It  pushes  the  tongue  upward  and  appears  as  a  translucent 
tumor  varying  in  size  from  a  pea  to  an  egg  in  the  floor  of  the  mouth. 

It  has  its  origin  in  the  cystic 
dilatation  of  the  sublingual 
gland  and  is  a  retention- 
cyst.  Its  fluid  contents  are 
like  the  white  of  an  egg. 

It  can  be  differentiated 
from  a  Hpoma  of  the  floor 
of  the  mouth  by  the  yellow- 
ish color,  the  lobulated 
structure,  and  firmer  con- 
sistency of  the  lipoma. 

From  a  dermoid  of  the 
sublingual  variety  (Fig.  84) 
it  can  be  distinguished  by 
the  fact  that  a  dermoid  is 
doughy,  is  not  translucent, 
has  thicker  walls,  is  attached 
to  the  lower  jaw  or  hyoid, 
and  lies  deeper.     A  cystic 
dilatation   of    Wharton's 
duct    or    chronic    ranula 
causes  a  cyhndric  translu- 
cent   sweUing   and    is    ac- 
companied  by    some   en- 
largement of  the  submaxil- 
lary sahvary  gland. 
Dermoid  Cysts.— These  occur  at  the  floor  of  the  mouth  and  have 
as  their  chief  characteristic  a  doughy  consistency,  so  that  they  pit  on  pres- 
sure.   They  are  of  a  yellowish  color,  are  softer  than  a  calculus,  and  occur 
between  the  fifteenth  and  twenty-fifth  year.     They  are  situated  deeper 
than  a  ranula  (Fig.  84)  and  cause  more  bulging  of  the  submental  region. 
Thyroglossal  Cysts.— These  are  softer  than  dermoid  cysts  and 
push  the  tongue  up  and  back,  causing  difficulty  in  speech,  in  swallowing, 
and  in  breathing.    They  appear  externally  between  the  hyoid  and  the 


Fig.  85  —Chronic  Ranula. 

Note  the  prominent  tumor  on  right  side  of  floor  of  the  mouth, 

pushing  the  tongue  upward. 
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lower  jaw  in  the  median  line.  Their  deeper  situation,  absence  of 
translucency,  and  the  fact  that  they  occur  in  the  median  Hne  serves  to 
distinguish  them  from  a  ranula. 

Carcinoma  of  the  Floor  of  the  Mouth.— This  condition  may 
occur  as  a  primary  one  and  be  situated  in  a  fold  of  mucous  membrane, 
so  that  attention  is  only  called  to  its  presence  by  pain.  Upon  Hfting 
the  tongue  up,  or  pushing  it  to  one  side,  one  can  detect  an  ulceration 
with  dirty  floor  and  indurated  base  and  edges.  The  only  condition 
Hkely  to  be  confounded  with  it  is  a  gumma.  In  the  latter  there  are  no 
enlarged  submental  or  submaxillary  lymph-nodes,  the  induration  is 
less  marked,  and  there  is  either  the  history  of  or  presence  of  syphiHs 
elsewhere.  Carcinoma  of  the  floor  of  the  mouth  due  to  extension 
from  the  tongue  or  gums  presents  no  diagnostic  difficulties. 

Lipoma  at  the  floor  of  the  mouth  is  very  rare. 

TUMORS  OF  THE  INSIDE  OF  THE  CHEEKS. 

The  most  frequent  forms  of  neoplasms  in  this  situation  are  the 
vascular  tumors  and  carcinoma.  The  former  have  been  referred  to 
previously  (see  page  107)  as  invading  at  times  the  entire  thickness  of 
the  cheek,  so  that  they  present  the  typical  picture  on  the  inner  side. 

An  angioma  may  be  primary  in  the  buccal  cavity,  i.  e.,  on  the  inner 
side  of  the  cheek,  on  the  tongue  or  fauces. 

The  hemangiomata  are  usually  of  the  venous  type,  so  that  one  can 
see  the  typical  soft  bluish  swelling  disappear  on  pressure. 

The  lymphangiomata,  if  present,  form  a  large,  soft  tumor  of  the  en- 
tire cheek,  congenital  in  origin,  and  growing  at  times  to  an  enormous  size. 

Carcinoma  of  the  inner  side  of  the  cheek  is  usually  an  extension 
from  the  jaws  or  hps.  Only  twelve  cases  of  primary  carcinoma  of  the 
cheek  have  been  recorded.  They  occur  close  to  the  lower  jaw  and 
may  penetrate  the  cheek.  Their  induration,  raised,  everted,  hard  edges, 
and  tendency  to  early  ulceration,  with  enlargement  of  the  regional 
lymph-nodes,  are  so  characteristic  that  the  diagnosis  is  not  difficult. 

TUMORS  OF  THE  PALATE. 

The  majority  of  these,  if  primary,  are  fibromata,  and  can  be  readily 
diagnosed  from  their  position  and  consistency.  They  usually  arise 
laterally  and  grow  toward  the  median  Hne.  They  are  covered  by 
periosteum  and  are  slow  in  growth.  They  cause  difficulty  in  swallowing 
and  speech  and  must  be  distinguished  from  tumors  of  the  upper  jaw 
and  from  naso-pharyngeal  polyps,  which  have  grown  toward  the  antrum. 
In  the  case  of  tumors  of  the  jaw  we  have  usually  to  deal  with  malignant 
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growths  which  increase  in  size  rapidly  and  also  cause  bulging  of  the 
anterior  surface  of  the  superior  maxilla.  In  the  case  of  naso-pharyn- 
geal  polyps  an  examination  of  the  naso-pharynx  will  show  the  origin 
of  the  primary  tumor.  In  addition,  by  palpation  one  can  feel  that 
there  is  a  connection  between  the  palatal  vault  and  the  pharyngeal 
tumor  (Fig.  86). 


THE  TONGUE. 
Congenital  Affections. — ^The  most  important  congenital  affection 
is  the  ordinary  tongue-tie,  which  is  due  to  an  abnormal  shortness  of  the 

frenum  linguae.  This 
can  be  recognized  in 
infancy  by  inabihty  to 
protrude  the  tongue 
as  far  forward  as  nor- 
mal. The  organ  can 
seldom  be  protruded 
further  than  the  teeth. 
The  condition  may 
interfere  with  nursing 
and  later  with  speech. 
The  tongue  is  bound 
down  to  the  floor  of 
the  mouth  and  the 
shortened  frenum  can 
be  easily  demonstrated 
by  Hfting  the  tongue 
up  with  a  grooved 
director. 

Injuries  of  the 
Tongue.— The  most 
frequent  injuries  of 
the  tongue  are  punc- 
tured or  lacerated  wounds.  These  are  either  due  to  foreign  bodies, 
which  penetrate  the  tongue  during  eating,  or  the  wounds  are  re- 
ceived during  a  fall,  the  tongue  being  caught  between  the  upper  and 
lower  teeth.  At  times  the  wounds  are  so  extensive  as  to  almost  com- 
pletely sever  the  tip  of  the  tongue.  Foreign  bodies  may  be  retained  in 
the  tongue  and  cause  a  circumscribed  abscess,  which  can  be  recognized 
by  a  swelling  which  is  usually  unilateral,  by  tenderness,  and  by  a  sense 
of  fluctuation. 


Fig.  86.— Various  Locations  of  Pharyngeal  and  Esophageal 
Tumors. 
U,  Upper  jaw,  L,  lower  jaw;  Hy,  hyoid  bone;  E,  epiglottis;  i, 
naso-pharyngeal  growths;  the  arrows  point  in  the  direction  of  their 
most  frequent  extension  toward  the  nose  and  pterygo-maxillary  fossa 
and  downward  toward  the  mouth;  2,  location  of  retropharyngeal 
growths;  3,  location  of  carcinomata  at  the  junction  of  anterior  wall  of 
pharynx  and  beginning  of  esophagus. 
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Dental  or  Decubital  Ulcers.— These  may  follow  the  constant  irri- 
tation of  a  sharp  tooth  and  cause  severe  pain.  Such  dental  ulcers  are 
usually  situated  opposite  the  canine  teeth,  at  the  edges  of  the  tongue, 
and  cause  considerable  pain.  The  diagnosis  can  be  made  by  finding 
the  source  of  irritation  and  the  fact  that  the  ulcer  heals  rapidly  when  its 
cause  is  corrected.  The  differentiation  of  these  decubital  ulcers  of  the 
tongue  from  carcinomatous  and  syphihtic  ulcers  will  be  referred  to 
again  (see  page  143). 

Acute  Parenchymatous 
Glossitis. — ^This  may  follow 
wounds  of  the  tongue  or  may 
occur  as  a  compHcation  of  the 
acute  infectious  diseases. 
The  condition  occasionally  re- 
sults in  an  abscess  of  the  tongue 
or  may  be  the  starting-point 
of  an  infection  of  the  cellular 
tissue  of  the  floor  of  the  mouth 
and  neck  called  angina  Ludo- 
vici. 

Acute  glossitis  can  be  recog- 
nized by  the  enormous  swell- 
ing of  the  tongue,  which  causes 
obstruction  to  breathing,  with 
resultant  dyspnea.  The 
tongue  cannot  be  moved,  feels 
very  firm  and  board-Hke,  and 
there  is  profuse  salivation  and 
severe  pain.  The  temperature 
as  a  rule  is  not  high.  Swal- 
lowing and  the  taking  of  nour- 
ishment is  greatly  interfered 
with.  The  mouth  is  usually 
held  open  and  the  entire  clin- 
ical picture  is  that  of  great  anxiety.  On  account  of  the  inability  to 
move  the  tongue  there  is  also  great  danger  of  aspiration  pneumonia. 
This  condition  of  acute  glossitis  lasts  from  three  to  five  days  and  may 
be  comphcated  by  an  acute  edema  of  the  glottis.  This  comphcation 
can  be  diagnosed  by  the  marked  increase  in  dyspnea,  cyanosis,  and  the 
stridor  accompanying  the  inspiratory  efforts.  The  only  condition  with 
which  acute  glossitis  can  be  confused  is  an  acute  edema  of  the  floor  of 


Fig.  87.— Psoriasis  Lingua  (Hutchinson). 
Notice  the  silvery-white  area,  characteristic  of  this  disease. 
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the  mouth  due  to  inflammation  around  a  salivary  calculus.  This  latter 
condition  is  more  locaHzed  and  seldom  extends  to  the  tongue.  It  is 
always  present  on  the  floor  of  the  mouth  and  by  palpation  one  can  usu- 
ally demonstrate  the  presence  of  the  calculus  lying  in  Wharton's  duct. 

Leukoma  (leukoplakia,  chronic  glossitis  or  psoriasis  linguae). — This 
is  a  condition  which  is  very  frequent  in  smokers  and  is  present  on  the 
inner  side  of  the  cheeks  and  hps,  as  well  as  upon  the  tongue.  On  the 
latter  it  presents  itself  in  the  form  of  milk-white  patches  of  varying  size. 
These  patches  of  leukoplakia  are  distinctly  white  in  color,  especially 
on  the  dorsum  (Fig.  87).  On  the  edges  and  under  surface  of  the  tongue 
they  have  a  Httle  more  bluish  tint  and  are  translucent.  The  disease 
may  be  so  extensive  as  to  cover  the  entire  dorsum  of  the  tongue. 

The  chief  condition  from  which  it  must  be  differentiated  is  the 
mucous  patch  occurring  in  secondary  syphihs.  The  mucous  patch  is  of 
a  pure  white  or  yellowish- white  color  and  more  opaque  than  the  leukom- 
atous  or  smokers'  patches.  There  is  a  greater  tendency  on  the  part 
of  the  mucous  patches  to  extend  and  there  is  usually  evidence  of  syphilis 
elsewhere,  such  as  a  secondary  eruption  on  the  body  or  mucous  patches 
at  the  angle  of  the  mouth  or  on  the  tonsils.  Whitish  patches  not  infre- 
quently appear  on  the  edges  of  the  tongue  in  patients  who  have  had 
syphilis,  which  cannot  be  differentiated  from  ordinary  leukoplakia, 
except  from  the  history  of  a  previous  syphihs  and  their  greater  tendency 
to  ulcerate. 

Secondary  mucous  patches  are  most  often  found  on  the  edge  of  the 
tongue,  while  leukoplakia  appears  usually  on  the  dorsum  of  the  tongue. 
In  leukoplakia  there  is  no  enlargement  of  the  submaxillary  lymph-nodes, 
whereas  the  mucous  patches  are  often  accompanied  by  this  condition. 

Tuberculosis  of  the  Tongue.— This  is  usually  present  as  a  condi- 
tion secondary  to  tuberculosis  of  the  larynx,  tonsils  or  lungs,  and  is 
oftenest  found  near  the  tip  of  the  tongue.  The  ulcer  is  of  a  grayish-pink 
color,  the  floor  is  covered  with  a  caseous  material,  and  the  edges  are 
undermined  and  not  indurated. 

Tubercular  ulcers  are  usually  quite  painful.  They  can  be  differ- 
entiated from  syphiHtic  ulcers  by  the  fact  that  the  latter  have  indurated 
edges  and  there  is  considerable  induration  of  the  tissues  around  them. 
The  ulceration  is  deeper  and  the  edges  are  not  undermined.  There  are 
no  enlarged  lymph-nodes  and  there  is  usually  the  presence  or  the  history 
of  syphihs  elsewhere.  Syphihs  affects  the  middle,  while  tuberculosis  is 
more  often  found  on  the  lateral  portions  of  the  tongue.  Syphihtic  ulcers 
are  painless. 

Tuberculosis  of  the  tongue  can  be  differentiated  from  carcinoma 
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of  the  tongue  of  the  ulcerative  type  by  the  facts  (a)  that  the  induration 
in  carcinoma  is  very  marked;  {h)  that  the  ulcer  itself  is  not  painful  in 
the  early  stages;  {c)  that  there  are  no  evidences  of  tuberculosis  in  the 
lungs  or  elsewhere,  and  {d)  the  carcinomatous  condition  is  accompanied 
by  early  enlargement  of  the  submaxillary  or  deep  cervical  lymph-nodes. 
The  age  also  will  assist  in  the  diagnosis,  carcinoma  occurring  as  a 
general  rule  at  a  later  age  than  the  average  case  of  tuberculosis. 

Syphilis  of  the  Tongue.— This  may  appear  [a]  in  the  form  of  a 
primary  chancre;  {h)  in  the  form  of  secondary  mucous  patches,  which 
may  or  may  not  have  broken  down  to  form  ulcers;  {c)  in  the  form  of 
gummata,  which  may 
be  superficial  or  deep, 
and   {d)  as  a    syphil- 
itic atrophy  of  the  base 
of  the  tongue. 

Chancre  of  the 
tongue  is  a  compara- 
tively rare  lesion.  It 
is  usually  present  on 
the  upper  surface  or 
anterior  edge.  It 
shows  a  shght  central 
depression,  with  its 
floor  covered  with  ne- 
crotic tissue,  and  has 
moderately  indurated 
edges.  There  is  usu- 
ally quite  early  en- 
largement of  the 
submaxillary  lymph- 
nodes  (Fig.  ^^).     The 

diagnosis  can  be  confirmed  within  a  comparatively  brief  period  by  the 
appearance  of  secondary  symptoms.  The  principal  condition  which 
must  be  differentiated  from  a  primary  syphihtic  lesion  of  the  tongue  is 
a  decubital  or  dental  ulcer,  which  may  also  be  present  along  the  edges 
of  the  tongue.  This  dental  ulcer  is  not  accompanied  by  any  enlarge- 
ment of  the  lymph-nodes,  and  one  can  usually  find  the  source  of  the 
ulcer  in  the  form  of  a  sharp  tooth.  The  ulcer  heals  as  quickly  as  the 
source  of  irritation  is  removed. 

Secondary   syphilitic   lesions   or   mucous   patches   occur   along   the 
borders  and  the  under  surface  of  the  tongue.     They  may  occur  simply  as 


Fig  88. — Chancre  of  Left  Edge  of  Tongue,  with  Secondary 
Enlargement  of  Submaxillary  Lymph-nodes  to  which 
THE  White  Arrow  Points. 
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Fig.  8g. — Carcinoma  of  Middle  of   Left   Edge   of   Tongue 
Developing  upon  a  Gumma.    Anterior  view. 


pure  white,  small, 
slightly  raised  areas, 
which  are  quite 
opaque,  or  as  minute 
ulcers.  They  are  usu- 
ally quite  painful  and 
often  fissured.  A  con- 
dition from  which  they 
must  be  differentiated 
is  the  small,  painful, 
so-called  aphthous  ul- 
cer associated  with  dis- 
turbances of  digestion. 
These  aphthous 
patches  are  usually 
oval  in  outhne,  seldom 
multiple,  as  is  the  case 
with  mucous  patches, 
and  much  more  pain- 
'  ful.     The  absence  of 

the  history  of  syphilis  and  of  evidences  of  the  disease  elsewhere,  as  well  as 
the  fact  that  the  con- 
dition heals  within  a 
few  days  after  regula- 
tion of  the  diet,  will 
serve  to  exclude  this 
condition. 

Tertiary  Syphilitic 
Lesions  oj  the  Tongue. 
— These  occur  about 
five  to  fifteen  years 
after  the  primary  in- 
fection and  are  usually 
multiple.  They  may 
occur  as  gummatous 
infiltrations  seated 
deeply  in  the  sub- 
stance of  the  tongue, 
which   ulcerate   later, 

or  as  superficial  gum-         ^'°*  90.— lateral  view  of  a  carcinoma  of  the  left  Edge  of 
,^«4.«        '-ru  .  THE  Tongue. 

mata.    They  are  most  ^         ..   ,       ,       •   r-    o 

•'  Same  patient  as  shown  in  Fig,  89. 
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frequently  present  on  the  dorsum  of  the  tongue,  but  may  also  develop, 
rarely,  along  the  edge  of  the  tongue.  An  ulcer,  due  to  a  broken- 
down  gumma,  has  only  a  moderate  amount  of  induration.  The  edges 
are  not  much  above  the  level  of  the  surrounding  tissue  and  the  floor  of 
the  ulcer  is  necrotic.  The  edges  are  not  everted,  Hke  those  of  an  epithe- 
homa,  and  are  quite  steep  or  straight.  There  is  no  enlargement  of 
the  regional  lymph-nodes,  viz.,  the  submental,  submaxillary,  and  deep 
cervical. 

The  differentiation  from  a  dental  or  decubital  ulcer  can  be  readily 
made  by  ascertaining  the  source  of  irritation  and  by  the  fact  that  the 
induration  in  decubital  ulcer  is  seldom  as  well  marked  as  in  either  a 
syphihtic  or  a  carcinomatous  ulcer. 

In  case  of  any  doubt,  the  removal  of  the  cause  of  the  irritation  and 
the  administration  of  iodid  of  potassium  for  a  period  of  one  week  will 
clear  up  the  diagnosis. 

In  addition  to  this  therapeutic  test,  one  can  usually  obtain  a  history 
of  or  evidences  of  syphilis  elsewhere. 

Tertiary  syphilis  may  occur  in  the  form  of  fissures  at  the  edges  of 
the  tongue,  which  are  quite  painful,  and  can  only  be  discovered  by 
separating  the  furred  epithehum  of  the  tongue.  Syphihs  is  the  most 
frequent  cause  of  fissure  of  the  tongue.  In  advanced  cases,  these 
fissures  may  be  long  and  sinuous  and  resemble  either  a  tubercular  or 
carcinomatous  ulcer.  A  carcinoma  appearing  in  the  form  of  a  fissure 
has  markedly  indurated  edges  and  there  is  always  accompanying  en- 
largement of  the  submaxillary  and  deep  cervical  lymph-nodes.  Car- 
cinoma may,  however,  develop  upon  a  tertiary  syphihtic  lesion  (Figs.  89 
and  90)  and  under  these  circumstances  a  differentiation  between  the 
two  at  an  early  stage  can  only  be  made  by  considering  the  degree  of 
induration,  which  is  far  greater  in  carcinoma  than  in  syphihs,  and 
finding  enlarged,  hard  lymph-nodes  under  the  chin  and  at  the  angle  of 
the  jaw. 

The  fourth  form  of  syphihs  of  the  tongue  is  the  so-called  syphihtic 
atrophy,  which  was  first  described  by  Virchow.  This  is  always  at  the 
base  of  the  tongue  and  shows  itself  by  a  smooth,  shining  condition,  due 
to  a  loss  of  the  epithehum  of  this  portion  of  the  tongue.  It  may  appear 
and  disappear  during  the  course  of  syphihs  from  time  to  time  or  may 
persist.  It  may  be  necessary  in  some  cases  to  differentiate  the  deep 
form  of  gummata  from  neoplasms  of  the  tongue,  such  as  carcinoma  or 
sarcoma.  Both  of  these  are  much  firmer  and  more  sharply  demarcated 
from  the  surrounding  structures  of  the  tongue,  the  gumma  is  inelastic, 
and  cannot  be  separated  from  the  surrounding  structures.     The  gum- 
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mata  often  occur  multiple,  while  carcinoma  and  benign  tumors  are 
almost  always  single. 

The  differentiation  of  tertiary  syphih'tic  lesions  from   carcinoma 
will  be  referred  to  later. 


NON-MALIGNANT  TUMORS  OF  THE  TONGUE. 

These  are  Hpoma,  hemangioma,  lymphangioma,  and  papilloma. 
The  lipoma  occurs  late  in  life,  near  the  tip  or  on  the  dorsum  of  the 
tongue.  It  is  very  slow  in  growth,  and  can  readily  be  recognized  by  the 
fact  that  the  mucosa  is  stretched  over  the  tumor,  and  through  it  one  can 
see  the  lemon-yellow  fat.     There  is  also  distinct  lobulation. 

Hemangioma ta  may  occur  in  the  capillary  form  as  deep  red 
nodules,  the  size  of  a  pea,  either  single  or  multiple,  on  the  dorsum  or 
edges  of  the  tongue.  They  present  .the  same  characteristics  as  this 
form  of  tumor  elsewhere,  namely,  that  the  tumor  itself  can  be  caused  to 
disappear  by  pressure  but  speedily  returns  as  soon  as  it  is  reheved. 

The  other  form  of  hemangioma,  which  occurs  on  the  tongue,  is  the 
soft  palate  and  cheek.  It  may  involve  only  a  small  area,  or  an  entire 
half  of  the  tongue,  causing  considerable  swelling,  which  can  be  greatly 
decreased  by  pressure  but  rapidly  refills. 

Lymphangioma. — Lymphangioma  may  occur  in  the  capillary  or 
cavernous  forms  (Figs.  91  and  92).  The  former  can  be  recognized  by 
the  minute  vesicles  or  rarely  larger  cysts  which  are  present  along  the 
edges  and  dorsum  of  the  tongue.  The  vesicles  are  translucent  and 
about  the  size  of  a  millet  seed.  The  cavernous  form  causes  a  condition 
known  as  macroglossia.  It  is  usually  congenital,  or  develops  in  early 
infancy  (Fig.  91),  and  is  not  infrequently  accompanied  by  the  capillary 
form.  It  may  cause  such  an  enlargement  of  the  tongue  that  it  cannot 
be  withdrawn  into  the  mouth  but  constantly  protrudes  through  the  Hps. 
It  causes  disturbances  in  the  development  of  the  lips,  jaws,  and  teeth 
through  pressure. 

One  of  the  characteristics  of  this  form  of  neoplasm  is  the  fact  that 
it  is  subject  to  recurrent  attacks  of  inflammation,  which  are  accompanied 
by  great  swelling  and  pain  in  the  affected  portion.  If  the  condition  is 
circumscribed,  it  may  resemble  a  sarcoma  of  the  tongue,  but  it  can  be 
readily  differentiated  by  the  history  of  its  having  been  present  since 
birth  and  the  fact  that  its  growth  is  far  slower  than  that  of  a  sarcoma. 

Papilloma  of  the  tongue  occurs  in  the  form  of  soft,  pedunculated 
tumors  which  can  be  readily  diagnosed. 
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Sarcoma. — Sarcoma  of  the  tongue  is  quite  rare.  It  has  only  been 
found  in  young  girls  and  women.  It  grows  rapidly  and  ulcerates  at  quite 
an  early  stage.  It  must  be  differentiated  from  gumma  and  from  carcinoma 
of  the  tongue.  This  can  be  done  by  remembering  the  fact  that  gumma  is 
usually  multiple,  even  though  it  be  present  in  the  form  of  a  nodular  growth 
within  the  substance  of  the  tongue.  Gummata  occur  at  a  later  period 
of  life  and  there  is  usually  a  ^ 

history  of  syphiUs  or  the  evi- 
dences of  the  disease  else- 
where. The  growth  is  far 
less  rapid  than  is  that  of  a 
sarcoma. 

From  carcinoma  a  sarco- 
ma of  the  tongue  can  be  dif- 
ferentiated by  the  fact  that 
the  induration  is  much  harder 
in  a  carcinoma  than  in  sar- 
coma and  that  the  former  ap- 
pears at  a  later  period  in  life. 

Carcinoma  of  the 
Tongue. — This  may  appear 
in  one  of  four  forms : 

(a)  As  a  fissure,  with  in- 
durated edges;  (b)  as  a  car- 
cinomatous ulcer;  (c)  as  a 
warty  growth  whose  base  has 
become  indurated,  and  (d)  as 
a  hard  nodule  in  the  sub- 
stance of  the  tongue. 

Usually  one  does  not  see 
carcinoma  in  the  nodular 
form.     Ordinarily  it  appears  as  an  ulcer  or  fissure. 

According  to  Butlin,  the  most  important  precancerous  condition 
is  the  papilloma,  which  precedes  the  development  of  carcinoma.  The 
warts  enlarge  in  size,  the  base  becomes  harder,  and  sooner  or  later  ulcer- 
ation occurs.  Not  infrequently  the  warts  are  present  (Fig.  93)  upon  a 
tongue  which  is  the  seat  of  an  extensive  leukoplakia. 

The  least  frequent  form  of  carcinoma  of  the  tongue  is  the  nodule  in 
its  substance.     It  must  be  differentiated  from  sarcoma  or  gumma  in  the 


Fig.  93. — Papillary  Form  of  Carcinoma  of  Tongue  De- 
veloping ON  Psoriasis  Lingu.e  (Jonathan  Hutchinson). 
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substance  of  the  tongue  before  it  begins  to  ulcerate.  This  has  been  re- 
ferred to  above,  under  the  head  of  sarcoma  of  the  tongue. 

The  characteristics  of  carcinoma  of  the  tongue,  after  ulceration  has 
once  begun,  are: 

(a)  It  appears  most  frequently  along  the  edges  or  under  surface  of 
the  tongue,  (b)  there  is  early  enlargement  of  the  submaxillary  and  deep 
cervical  lymph-nodes;  (c)  the  edges  of  the  ulcer  are  everted  and  very 
firm,  and  (d)  the  floor  of  the  ulcer  is  covered  with  a  large  amount  of 
necrotic  epithehum. 

There  is  usually  severe  pain,  which  radiates  to  the  ear,  and  this  is  one 
of  the  most  frequent  early  symptoms.  In  the  later  stages  the  carcino- 
matous ulcer  has  a  very  fetid  odor,  is  very  painful,  and  severe  hemor- 
rhages may  occur. 

Carcinoma  of  the  tongue  must  be  differentiated  from  the  following 
conditions : 

(a)  Dental  or  Decubital  Ulcers. — These  are  present  along  the  edges 
of  the  tongue  opposite  a  sharp  tooth.  The  ulcer  is  never  as  deep  as 
that  of  a  carcinoma,  nor  are  the  edges  as  indurated,  and  there  is  no 
enlargement  of  the  submaxillary  or  deep  cervical  lymph-nodes.  The 
ulcer  heals  in  a  few  days  if  the  tooth  is  either  extracted  or  the  sharp  edge 
filed  down. 

(b)  From  Tuberculous  Ulcers. — These  never  show  the  induration 
which  characterizes  the  carcinomatous  ulcer.  The  tuberculous  ulcers  are 
quite  shallow,  usually  with  undermined,  not  raised,  edges,  and  there  is 
no  lymph-node  enlargement.  They  occur  at  an  earlier  age  and  are 
usually  secondary  to  tuberculosis  of  the  larynx  or  lungs. 

(c)  From  syphilis  the  question  of  differentiation  arises  most  often  in 
the  case  of  gummatous  ulcers.  The  diagnosis,  as  will  be  seen  in  Figs. 
89  and  90,  is  at  times  exceedingly  difficult.  In  the  case  shown  in  the 
illustrations,  the  patient  gave  a  distinct  history  of  syphiHs  and  had  well- 
marked  symptoms  of  tabes  dorsahs.  The  first  diagnosis  made  in  the 
case  was  that  of  epitheUoma  of  the  tongue,  on  account  of  the  marked 
induration,  and  raised,  everted  edges  and  deep  ulceration.  The  ad- 
ministration of  iodid  of  potassium  caused  a  marked  improvement  in 
the  condition,  the  induration  and  ulceration  disappearing  to  a  great 
extent.  In  a  short  time,  however,  these  signs  recurred,  in  spite  of 
the  continued  administration  of  the  durg.  When  the  diagnosis  of 
epithehoma  was  first  made,  there  was  an  accompanying  enlargement 
of  the  submaxillary  lymph-nodes  on  the  side  upon  which  the  ulcer  was 
situated,  and  this  was  thought  to  confirm  the  diagnosis  of  epithehoma. 
The  final  diagnosis  made  in  this  case,  after  removal  of  the  tongue,  was 
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that  it  had  been  a  carcinoma  of  the  tongue,  which  had  developed  upon  a 
tertiary,  i.  e.,  gummatous  ulcer. 

This  case  illustrates  the  difficulties  of  diagnosis  between  epithehoma 
and  tertiary  syphihs.  According  to  Jonathan  Hutchinson,^  at  least 
30  per  cent,  of  the  patients  with  epithehoma  give  the  history  of  pre- 
vious syphilis.  An  accurate  diagnosis  can  be  made  in  the  majority  of 
cases,  but  in  some  only  the  microscopic  examination  decides. 

A  therapeutic  test  may  at  times  be  fallacious,  either  from  the  fact 
that  carcinoma  may  improve  after  the  hygiene  of  the  mouth  has  been 
attended  to,  or  that,  as  in  the  case  illustrated  in  Fig.  89,  the  carcinoma 
has  developed  upon  a  gummatous  ulcer. 

In  general,  the  following  may  be  taken  as  the  chief  differential 
points,  between  epitheliomatous  and  gummatous  ulcers: 


Gummatous  Ulcer. 

1.  Appears  usually  multiple  on  dorsum. 

2.  May  occur  at  any  age. 

3.  But  little  if  any  enlargement  of  lymph- 

nodes. 

4.  But  little  pain. 

5.  Induration  less   marked   than   in   car- 

cinoma. 

6.  lodid    of    potassium    causes    marked 

improvement  within  a  week. 

7.  Evidence  of  tertiary  disease  elsewhere. 


Carcinomatous  Ulcer. 

1.  Appears  on  sides  of  tongue  and  floor 

of  mouth. 

2.  May  occur  as  early  as  thirty. 

3.  Early   and   indurated   enlargement   of 

submaxillary     and     deep     cervical 
lymph-nodes. 

4.  Considerable  pain,  radiating  to  ear. 

5.  Very  marked  induration.     Edges  raised 

and  everted. 

6.  No  improvement  or  only  slight,  unless 

carcinoma    has    developed    upon    a 
gummatous  ulcer. 

7.  No  evidence  of  tertiary  disease,  unless 

carcinoma  has  developed  in  an  indi- 
vidual with  previous  syphilis. 


Carcinoma  of  the  floor  of  the  mouth  may  spread  to  the  under  sur- 
face of  the  tongue,  so  that  it  is  at  times  difficult  to  ascertain  where  the 
disease  began.  There  is  only  one  condition  which  it  may  at  times  be 
necessary  to  differentiate,  under  these  circumstances,  and  that  is  the 
ulceration  due  to  the  infection  of  the  tissues  around  a  sahvary  calculus. 
There  is  not  infrequently  considerable  painful  induration  around  such 
a  calculus,  with  ulcer  formation,  the  ulcer  being  covered  with  foul 
granulations.  It  can  be  differentiated  from  a  true  carcinoma  by  the 
fact  (a)  that  the  induration  is  never  as  marked  as  in  carcinoma;  (^)  by 
the  use  of  a  probe  one  can  find  the  calculus,  and  (c)  as  a  rule  there  is  no 
induration  of  the  lymph-nodes.  It  is  ahnost  impossible  to  make  a 
diagnosis  between  an  unbroken  gumma  and  the  nodular  form  of  car- 
cinoma, which  occurs  in  the  substance  of  the  tongue,  except  perhaps 
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148  SURGICAL   AFFECTIONS   OF   THE   HEAD.      . 

the  fact  that  the  nodular  form  of  carcinoma  is  single,  while  the  gumma 
is  multiple.  There  are  other. signs  of  syphilis  or  the  history  of  syphiHs 
in  the  case  of  a  gumma. 

The  only  other  conditions  of  the  tongue  which  need  to  be  mentioned 
are  Hngual  goiter  and  lingual  tonsils. 

Lingual  goiter  (Fig.  84)  is  an  enlargement  of  the  upper  end  of  the 
original  thyroglossal  duct,  which  has  its  termination  close  to  the  foramen 
cecum  at  the  posterior  portion  of  the  dorsum  of  the  tongue.  Ordinarily 
a  lingual  goiter  causes  no  symptoms,  except  that  when  it  begins  to  grow 
it  may  cause  some  difficulty  in  swallowing.  It  may  be  as  large  as  a 
walnut  and  yet  cause  no  inconvenience. 

The  tirst  symptom  is  generally  an  uncomfortable  feeling  at  the  base 
of  the  tongue,  a  fullness  in  the  throat  accompanied  by  a  frequent  desire 
to  swallow.  There  is  a  change  in  the  voice,  which  becomes  thicker 
and  nasal  in  quahty.^  There  may  be  fits  of  coughing.  Only  in  the 
case  of  the  largest  tumors  is  the  respiration  interfered  with. 

Later  in  the  disease  there  are  recurrent,  profuse  hemorrhages. 
These  occur  at  any  time,  without  any  apparent  cause,  the  patient  being 
simply  aware  that  the  mouth  is  filled  with  fluid,  which  on  expectoration 
proves  to  be  blood. 

The  presence  of  the  growth  can  only  be  determined  by  the  use  of 
the  laryngoscope  or  the  finger.  The  tumor  is  soft,  reddish  in  color, 
shows  no  ulceration  or  induration,  or  enlarged  lymph-nodes. 

The  diagnosis  can  be  made  from  the  facts  (a)  that  it  is  soft,  not 
indurated  or  ulcerated;  (b)  it  is  not  accompanied  by  enlarged  lymph- 
nodes,  and  (c)  its  course  is  a  very  chronic  one.  The  cases  so  far  reported 
appear  to  have  occurred  exclusively  in  women  between  the  ages  of 
fifteen  and  forty. 

The  differential  diagnosis  of  a  lingual  goiter  includes : 

(a)  Dermoid  cysts.  This  is  the  only  condition  which  offers  any 
difficulty.  It  is  generally  yellow,  grows  rapidly,  pits  on  pressure  and  is 
not  vascular. 

(b)  Angioma  is  a  quite  common  tumor  at  the  base  of  the  tongue 
and  may  give  rise  to  hemorrhages.  It  is,  however,  easily  reduced  by 
pressure,  refilling  immediately,  and  is  of  a  bluish  color. 

The  Lingual  Tonsil. — ^The  enlargements  of  this  group  of  adenoid 
tissue  on  the  dorsum  of  the  tongue,  near  the  foramen  cecum,  may  cause 
some  symptoms,  especially  if  they  become  inflamed  or  enlarged.  These 
are  pain  in  swallowing,  aching,  irritable  throat,  and  coughing. 

The  diagnosis  can  only  be  made  by  the  use  of  the  laryngoscopic 

'Storrs:  "Annals  of  Surgery,"   1904. 
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mirror.  One  then  sees  whitish  folHcles,  swollen  and  filled  with  secretion, 
extending  in  either  direction  from  the  foramen  cecum.  At  times  one  of 
these  may  suppurate  and  be  accompanied  by  parenchymatous  glossitis. 


Affections  of  the  Salivary  Glands. 

Injuries.— Wounds  of  the  submaxillary  and  sublingual  glands  are 
so  rare  that  only  those  of  the  parotid  will  be  referred  to. 

Injuries  of  the  parotid  gland  itself  not  infrequently  occur  in  connec- 
tion with  those  of  the  face. 

Wounds  of  the 
gland  parenchyma  it- 
self are  of  but  Httle 
consequence,  since  a 
sahvary  fistula  rarely 
follows  such  an  inju 
ry.  Chief  interest  Hes 
in  injuries  of  the  ves- 
sels passing  through 
the  gland  and  of  the 
facial  nerve,  which  di- 
vides within  the  cap- 
sule. The  vessels 
which  pass  through 
the  gland  and  might 
be  injured  by  a  pene- 
trating wound  are  the 
tempore -maxillary 
(posterior  facial)  vein 
and     the    terminaton 

of  the  external  carotid  artery.     The  recognition  of  their  injury  does 
not  differ  from  that  of  similar  structures  elsewhere. 

An  injury  oj  the  facial  nerve  during  its  passage  through  the  parotid 
capsule  is  recognized  by  the  paralysis  of  the  muscles  of  expression 
(Fig.  94).  The  naso-labial  fold  upon  the  side  of  the  injury  is  flattened, 
there  is  inability  to  close  the  eyehds  and  to  show  the  teeth  or  to  whistle. 

Injuries  oj  the  parotid  duct  are  more  important  than  those  of  the 
gland  itself.  It  may  be  wounded  while  {a)  it  is  still  in  the  parotid  cap- 
sule, (6)  during  its  passage  across  the  masseter  muscle,  and  (c)  while 
penetrating  the  tissues   of  the  cheek   to  open  into  the  mouth.     The 


Fig.  q4. — Left-sided  Facial  Paralysis. 
Involving  all  three  groups  of  muscles  supplied  by  the  seventh 
cranial  nerve,  namely,  the  eye,  nasal  and  labial  groups.  Note  the 
obliteration  of  the  naso-labial  fold  on  the  side  of  paralysis,  the  droop- 
ing of  the  left  angle  of  the  mouth,  the  inability  to  close  the  left  eye- 
lid, and  loss  of  action  of  the  muscles  of  the  eyebrows. 
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recognition  of  such  injury  is  usually  not  difficult.  Saliva  is  seen  to 
escape  from  a  wound  in  the  cheek,  especially  during  mastication.  The 
diagnosis  is  confirmed  by  inserting  a  fine  probe  through  the  opening 
of  Steno's  duct  where  it  opens  into  the  mouth  opposite  the  second  upper 
molar  tooth.  The  probe  will  pass  through  the  opening  in  the  duct  and 
emerge  in  the  cheek  wound  externally.  One  can  also  observe  the 
escape  of  colored  liquids  such  as  methylene-blue  when  injected  into  the 
buccal  orifice  of  Steno's  duct. 

A  salivary  fistula  is  rarely  congenital.  In  the  majority  of  cases  it 
follows  an  injury  to  the  gland  or  its  duct  or  it  is  the  result  of  abscess 
formation  in  the  gland  or  in  the  duct  with  subsequent  ulceration  of  the 
overlying  tissues.  In  both  cases  there  is  an  external  opening,  either 
over  the  glands  or  along  the  course  of  the  duct,  lined  by  granulations 
from  which  a  watery  fluid  escapes. 

The  secretion  of  a  duct  fistula  is  much  greater  than  that  of  a  glan- 
dular one.  In  the  duct  fistulae  there  is  an  absence  of  any  ejection  of 
saliva  from  the  opening  of  the  duct  within  the  mouth.  This  is  best 
seen  when  the  cheek  is  retracted  while  the  opening  of  the  duct  into 
the  mouth  is  observed. 

Salivary  Calculi. — The  majority  of  these  occur  in  the  excretory 
duct  (Wharton's)  of  the  submaxillary  gland;  less  often  in  the  gland 
parenchyma.  They  are  very  rare  in  Steno's  duct.  The  calculi  are  usu- 
ally the  size  of  a  pea  or  bean  but  occasionally  reach  that  of  a  pigeon's 
or  hen's  egg.  Salivary  calculi  may  give  rise  to  the  following  clinical 
pictures : 

1.  They  may  remain  dormant  for  many  years  and  not  give  rise  to 
any  symptoms. 

2.  They  may  give  rise  to  acute  attacks  of  salivary  retention.  These 
are  recognized  by  the  sudden  appearance,  usually  after  eating,  of  pain 
along  the  duct,  accompanied  by  a  marked  tender  enlargement  over  the 
normal  situation  of  the  gland  whose  duct  is  blocked.  After  a  few  hours 
there  is  a  sudden  discharge  of  saliva  into  the  mouth,  and  the  swelHngand 
tenderness  rapidly  disappear.  With  such  a  history  of  recurrent  swelling 
one  must  always  pass  a  probe  into  the  duct  or  palpate  along  its  course 
for  the  calculus,  which  can  usually  be  readily  felt. 

3.  There  may  be  inflammation  of  the  tissues  around  the  stone  and 
resultant  abscess  formation.  This  cHnical  form  is  characterized  by  the 
appearance  of  great  pain,  tenderness,  and  induration  along  the  course 
of  one  of  the  salivary  ducts.  In  the  case  of  Wharton's  duct  this  is 
most  marked  along  the  floor  of  the  mouth,  while  in  that  of  Steno's  duct 
it  is  best  felt  with  the  finger  while  palpating  the  inside  of  the  cheek  or 
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externally  along  the  course  of  the  duct.  In  the  latter  location,  i.  e., 
Steno's  duct,  the  first  sign  may  be  the  appearance  of  an  induration  in 
the  middle  of  the  cheek,  accompanied  by  redness  and  swelling  of  the 
skin  lying  over  it.  The  diagnosis  can  be  made  from  the  location  of  the 
abscess  and  the  absence  of  any  other  cause. 

4.  A  sahvary  calculus  may  appear  as  an  ulceration  on  the  floor  of 
the  mouth  or  on  the  inside  of  the  cheek.  The  ulcer  has  indurated 
edges  and  a  dirty  foul-smelling  base.  Its  resemblance  to  carcinoma 
has  already  been  referred  to.  The  diagnosis  can  only  be  made  by  the 
use  of  the  probe  or  the  finger,  which  encounters  the  calculus  lying  at 
the  bottom  of  the  crater-Hke  ulcer. 

Inflammatory  Affections. — These  may  be  acute  or  chronic.  The 
acute  may  occur  (a)  as  an  epidemic  variety  of  acute  inflammation 
of  the  parotid  or  submaxillary  glands  commonly  called  "mumps." 
This  is  fully  described  in  the  text-books  on  internal  medicine  and  pre- 
sents but  little  difiiculty  in  diagnosis.  If,  however,  a  compHcation 
such  as  orchitis  or  oophoritis  occurs,  it  is  of  great  diagnostic  importance 
to  obtain  the  history  of  a  preceding  acute  swelling  in  front  of  the  ears 
or  below  the  jaw,  which  lasted  for  a  week  to  ten  days. 

{h)  The  other  form  of  acute  inflammation  of  the  sahvary  glands 
occurs  as  a  compHcation  of  typhoid  and  other  of  the  acute  infectious 
diseases.  It  may  also  occur  after  laparotomies  and  is  then  given  the 
special  name  of  "coeliac  parotitis."  (See  chapter  on  Post-operative 
Complications.) 

These  so-called  acute  secondary  inflammations  almost  always  in- 
volve the  parotid  gland.  The  diagnosis  can  be  made  from  the  appear- 
ance of  severe  pain  at  first  referred  to  the  angle  of  the  lower  jaw  and 
later  in  front  of  the  ear  and  greatly  increased  by  movements  of  the  jaw. 
The  onset  of  swelling  is  rapid  and  there  is  marked  edema  and  redness 
of  the  overlying  skin.  If  suppuration  occurs  the  skin-infiltration  and 
redness  increase  and  there  is  soon  distinct  fluctuation.  The  abscess 
may  burst  externally  either  through  the  external  auditory  canal  or  the 
cheek.  Such  a  parotid  suppuration  may  be  the  starting-point  of  a 
retropharyngeal  and  periesophageal  phlegmon,  or  the  infection  may 
spread  to  the  skull  and  give  rise  to  a  fatal  meningitis. 

Tuberculosis  of  the  Salivary  Glands.— This  is  a  very  rare  affection, 
especially  as  a  primary  disease.  It  is  not  infrequent  as  the  result  of 
an  extension  of  a  tuberculosis  of  the  lymph-nodes  contained  within 
the  parotid  capsule.  In  either  form  there  is  moderate  enlargement 
of  the  gland  and  fistulas  form,  lined  by  flabby,  often  caseous,  granula- 
tions. 
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Syphilis.— This  form  of  chronic  inflammatory  enlargement  usually 
occurs  in  the  tertiary  stage.  The  disease  almost  always  involves  the 
parotid,  causing  a  soft  tumor-hke  swelling.  The  diagnosis  of  its 
syphiHtic  nature  can  only  be  made  from  the  history  and  its  rapid 
disappearance  under  appropriate  treatment. 

Tumors  of  the  Salivary  Glands. — In  attempting  to  make  a  diag- 
nosis of  the  nature  of  an  enlargement  of  one  of  the  sahvary  glands  one 
must  bear  in  mind  the  following  possibihties : 

1.  If  the  onset  is  sudden  the  enlargement  is  either  of  an  acute 
inflammatory  nature  or  is  due  to  an  acute  retention  of  secretion  through 
obstruction  of  the  excretory  duct. 

2.  If  the  onset  has  been  slow  and  the  increase  in  size  gradual  it  may 
be  due  (a)  to  a  retention-cyst,  (b)  to  chronic  inflammatory  changes  as  a 
result  of  syphiHs  or  tuberculosis,  or  (c)  to  a  neoplasm. 

Retention-cysts  and  neoplasms  occur  far  more  frequently  in  the 
parotid  than  in  either  the  submaxillary  or  sublingual  glands. 

Retentiotvcysts  differ  from  the  condition  described  on  page  150  as 
acute  dilatation  of  the  ducts  or  glands  themselves  due  to  transitory  ob- 
struction to  the  flow  of  saliva.  Retention-cysts  are  permanent  and  are 
due  to  a  complete  and  chronic  obstruction  of  the  duct.  The  accu- 
mulation of  secretion  may  take  place  either  in  the  duct  or  in  the 
gland.  In  the  former  case  {cysts  oj  the  salivary  ducts)  the  condition 
must  be  thought  of  when  an  elongated  sausage-shaped  fluctuating 
tumor  is  found  in  a  location  corresponding  to  that  of  either  Steno's  or 
Wharton's  duct. 

The  swelHng  is  quite  sharply  demarcated  and  is  not  tender.  Infec- 
tion of  the  contents  may  occur  with  all  the  signs  of  inflammation,  e.  g., 
pain,  redness,  etc.  If  such  infection  occur  the  swelling  may  resemble, 
in  Steno's  duct,  an  inflamed  lymph-node  in  the  cheek.  This,  however, 
is  a  very  rare  condition  and  can  be  readily  excluded  by  its  more  super- 
ficial location  and  the  absence  of  a  primary  focus. 

Cysts  of  the  salivary  glands  give  rise  to  a  visible  and  palpable  en- 
largement of  the  gland  involved,  especially  if  the  cyst  is  situated  close 
to  the  surface.  They  are  very  rare  in  the  parotid  and  submaxillary, 
but  occur  more  often  in  the  sublingual  gland.  In  the  latter  the  condition 
is  known  as  ranula  (see  Fig.  85)  and  can  be  recognized  by  the  location 
at  the  floor  of  the  mouth,  and  by  its  fluctuation  and  translucency. 

Tumors  of  the  Salivary  Glands. 
In  the  diagnosis  of  a  tumor  of  the  sahvary  glands  one  must  consider 
(a)  the  size  of  the  growth;  (b)  the  condition  of  its  surface,  whether 


(a)  Fibromata. 

(b)  Angiomata. 

(c)   Lipomata. 

(d)  Myxoma. 

(e)    Myoma. 

(/)    Lymphangioma. 

(g)  Sarcoma. 
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smooth  or  nodulated;  (c)  its  consistency,  whether  fibrous,  cartilaginous 
soft,  or  cystic;  (d)  its  clinical  history,  whether  it  remained  stationary 
for  many  years  and  then  suddenly  increased  in  size,  whether  its  growth 
has  been  rapid  from  the  time  it  was  first  noticed  or  whether  it  has 
remained  of  about  the  same  size  for  a  considerable  period. 

Tumors  of  the  saHvary  glands  are  best  divided  into  the  following 
groups : 


I.  Those  of  the  connective-tissue  tyj^e 


2.  Mixed  tumors. 

3.  Carcinoma ta. 

1 .  Connective-tissue  Type  : 

(a)  Fibromata. — These  are  very  rare.  They  are  firm,  encapsulated 
growths  which  run  a  benign  clinical  course.  They  grow  very  slowly 
and  do  not  tend  to  recur  when  removed. 

(b)  Angiomata. — These  are  also  very  rare  and  usually  occur  in  chil- 
dren. They  greatly  resemble  simple  hypertrophy  and  form  irregular 
soft  tumors. 

(c)  Lipomata. — But  few  cases  of  this  form  of  tumor  have  been  re- 
ported and  of  these  all  occurred  in  the  parotid.  They  raise  the  gland 
itself,  are  soft,  and  often  lobulated.  The  diagnosis  is  seldom  pos- 
sible before  operation. 

All  of  the  benign  tumors  of  the  connective  tissue  are  quite  rare.  Many 
cases  were  formerly  described  as  myxoma,  myoma  or  sarcoma  which 
were  in  reality  mixed  tumors.  All  varieties  of  sarcoma  occur,  from  the 
fibrosarcoma  to  the  small  round- celled  sarcoma. 

2.  Mixed  Tumors. — It  has  been  frequently  observed  that  tumors  of 
the  salivary  glands  differed  clinically  from  neoplasms  of  other  organs,  ex- 
cept the  testis,  both  in  their  cfinical  and  pathologic  characteristics.  Since 
the  systematic  study  of  these  tumors,  by  Hinsberg,^  Wilms,^  Wood^  and 
others,  it  has  been  found  that  the  majority  of  tumors  of  the  salivary  glands 
belong  to  the  class  of  mixed  growths,  and  that  pure  sarcomata  are  com- 

^Hinsberg:    "Deutsche  Zeitschr.  f.  Chirurgie,"  Vol.  Ixi. 
'Wilms:   "Deutsche  Zeitschr.  f.  Chirurgie,"  Vol.  Ixix. 
'Wood:    "Annals  of  Surgery,"  Jan.  and  Feb.,  1904. 
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paratively  rare.  Of  fifty-nine  cases  examined  by  Wood,  all  but  four  be- 
longed to  the  mixed  tumors.  They  occur  about  twice  as  frequently  in  the 
parotid  as  in  the  submaxillary  and  usually  between  the  ages  of  twenty  to 
forty.  They  contain  elements  from  both  the  epiblast  and  mesoblast  in 
most  intimate  relation  to  each  other.  The  stroma  contains  embryonic 
connective  tissue,  i.  e.,  myxomatous  tissue,  cartilage,  bone,  fat,  and  lymph- 
oid tissue.  There  is  also  epithehum  present  in  about  24  per  cent,  of 
the  cases. 


Fig.  95. — Chondrosarcoma  of  Parotid  Gland. 
Note  how  the  tumor  arises  in  the  parotid  region  and  extends  toward  and  below  the  lower  jaw  and  its  nodulated 


surface. 


The  mixed  tumors  of  the  sahvary  glands  are  found,  as  a  rule,  to  be 
encapsulated,  lobular  growths,  with  harder  and  softer  areas,  the  denser 
portions  being  due,  as  a  rule,  to  the  presence  of  cartilage  or  firm  con- 
nective tissue.  They  can  be  divided  macroscopically  into  three  great 
rough  groups  with  characteristic  morphology  and  to  a  certain  extent 
with  a  definite  clinical  course: 

I.  Very  fibrous  tumors  with  very  little  cellular  structure  and  with 
but  little  mucous  degeneration  and  no  cartilage. 
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2.  Very  hard  tumors  containing  large  masses  of  cartilage  and  but 
little  connective  tissue  or  cellular  parenchyma  (Fig.  93). 

3.  Soft,  very  cellular  growths  with  transparent  trabeculae  of  mucous 
tissue  surrounding  areas  which  are  opaque  and  yellow,  which  on  micro- 
scopic examination  will  be  found  to  be  dense  cellular  areas,  the  color 
being  occasionally,  though  not  alw^ays,  due  to  fatty  degeneration  or 
necrosis  of  the  cells. 

The  first  and  second  forms  are  usually  benign  in  their  clinical 
course,  while  the  third  form  is  likely  to  recur  locally  or  to  pursue  an  ex- 
ceedingly malignant  course. 

The  skin  is  freely  movable  over  the  benign  growths.  The  ear  may 
be  distorted  or  pressed  entirely  backward  by  a  large  tumor  in  the  parotid 
region,  especially  if  the  growth  has  extensions  behind  the  angle  of  the 
jaw  and  is  therefore  unable  to  expand  anteriorly. 

An  average  of  the  cases  of  mixed  tumors  in  the  literature  shows  that 
some  10  to  20  per  cent,  undergo  changes  which  express  themselves  in  a 
clinically  malignant  course,  while  about  30  per  cent,  recur  after  operative 
removal,  though  some  of  these  recurrences  may  be  checked  by  a  second 
and  more  complete  removal.  The  soft  noncartilaginous  tumors  are  more 
likely  to  become  malignant  than  the  more  nodular  cartilaginous  ones. 

The  mahgnancy  of  these  tumors  can  be  judged  to  a  certain  extent  by 
their  slowness  of  growth  and  their  physical  characteristics.  The  hard 
fibrous  and  cartilaginous  tumors  are  apt  to  be  benign,  while  the  soft 
cellular  types  are  Hkely  to  prove  mahgnant.  But  frequently  a  tumor 
which  has  remained  for  a  long  time  quiescent  will  begin  a  most  rapid 
growth,  and  in  a  few  months  increase  in  size  more  than  during  its  entire 
previous  existence.  This  sudden  and  rapid  growth  is  accompanied 
by  the  clinical  and  microscopic  evidences  of  malignancy,  and  the 
tumor  spreads  through  the  surrounding  tissues,  involves  the  skin  and 
the  sahvary  glands,  and  may  form  metastases. 

3.  Carcinoma  of  the  Parotid. — These  occur  in  people  between  forty 
and  sixty  years  of  age  and  are  apt  to  be  very  painful.  They  may  grow 
either  slowly  as  a  scirrhous  form,  causing  considerable  retraction  of  the 
skin,  or  as  a  medullary  form,  growing  very  rapidly  and  causing  ulcera- 
tion of  the  overlying  skin.  Carcinomata  of  the  parotid  are  apt  to  be 
very  painful  and  also  cause  early  enlargement  of  the  lymph-nodes  of 
the  neck  on  the  corresponding  side. 

The  medullary  form  of  carcinoma  resembles  greatly  that  of  the  same 
form  of  carcinoma  of  the  breast.  It  grows  very  rapidly  and  may  occur 
at  a  comparatively  early  period,  e.  g.,  at  the  age  of  forty  years,  and  is 
readily  recognized  not  only  by  the  rapidity  of  the  growth,  but  from  the 
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Fig.  96. — Front  View  or  Endothelioma  of  Parotid  Gland 
Note  typical   position  of   tumors   and   upward  displacement  of   ear. 
this  case  the  growth  extended  inward  toward  base  of  skull. 


In 


early  involvement  of  the  skin.     The  latter  is  not  movable  over  the 

tumor  as  in  the  other 
forms  of  parotid  tu- 
mors. The  scirrhus 
form  resembles  the 
scirrhus  form  of  car- 
cinoma of  the  breast, 
causing  not  only  re- 
traction of  the  skin 
of  the  parotid  region 
but  also  an  invasion 
of  the  skin  itself  in 
the  form  of  a  dif- 
fuse carcinomatous 
lymphangitis,  giving 
rise  to  the  same  va- 
riety of  board-like 
infiltration  which  oc- 
casionally occurs  in 
carcinoma  of  the 
breast.  To  this  latter 
condition  the  name  armor-like  cancer  has  been  given  {cancer  en  cuirasse). 

Diagnosis  of  the 
Tumors  of  the  Parot- 
id in  General. — In  at- 
tempting to  make  a  di- 
agnosis of  tumor  of  the 
parotid,  one  must  bear 
the  different  pathologic 
groups  in  mind.  Tu- 
mors of  the  parotid 
cause  a  characteristic 
prominence  (Fig.  97) 
just  in  front  of  the  ear, 
which  latter  is  raised 
away  from  the  head. 
They  may  either  grow 
toward  the  neck,  form- 
ing a  very  prominent 
tumor,  or  toward  the 
depth,  that  is,  toward  the  pharynx.     In  some  cases,  enlargement  of  the 


Fio.  97. — Side  View  of  Case  Shown  in  Fig.  96. 
Showing  displacement  of  ear  and  enlargement  beneath  jaw. 
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parotid  of  an  inflammatory  nature,  such  as  (a)  retention-cysts,  due  to 
salivary  calculi,  (b)  of  the  induration  described  as  occurring  in  syph- 
ilis, or  (c)  enlarged  lymph-nodes  lying  within  and  upon  the  parotid, 
must  be  excluded. 

Lymph-nodes  have  at  times  the  consistency  of  the  soft  variety  of 
mixed  tumors.  If  they  He  within  the  capsule  and  have  enlarged  rapidly, 
it  may  be  almost  impossible  to  make  a  diagnosis.  If,  however,  they  lie 
outside  of  the  capsule  they  are  movable  upon  the  underlying  parotid. 

As  to  the  variety  of  tumors,  those  belonging  to  the  first  group  of  mixed 
tumors  are  usually  quite  small,  not  nodular,  movable  within  the  capsule 
of  the  gland,  and  give  the  history  of  having  been  present  for  a  long  time. 
Those  of  the  second  group  of  mixed  tumors  contain  one-fourth  of  all 
the  tumors  appearing  in  the  parotid.  They  are  distinctly  nodulated, 
have  the  characteristic  consistency  of  cartilage  and  the  history  of 
long  duration,  as  a  rule,  although  a  rapid  increase  in  growth  may  sud- 
denly take  place. 

A  soft  tumor  usually  belongs  to  the  third  group  of  mixed  tumors. 
These  are  very  cellular  and  give  the  history  of  comparatively  rapid 
enlargement,  or,  on  the  other  hand,  they  remain  benign  for  a  long  time 
and  then  suddenly  grow.  The  latter  is  very  apt  to  happen  after  an 
operation.  This  third  group  has  the  consistency  of  inflamed  lymph- 
nodes  more  than  any  of  the  others,  but  the  inflamed  lymph -node  soon 
becomes  softer  and  fluctuates  distinctly  while  the  neoplasm  is  more  apt 
to  grow  steadily  in  size. 

Carcinomata  of  the  parotid  are  exceedingly  hard,  occur  late  in  hfe, 
and  give  the  history  of  a  steady,  progressive  enlargement  of  the  gland 
with  frequent  ulceration  of  the  overlying  skin. 

In  the  differential  diagnosis  of  tumors  of  the  parotid,  one  must 
not  forget  (a)  hpomata  lying  within  the  capsule  of  the  gland,  (b)  tumors 
of  the  temporo-maxillary  joint,  or  (c)  tumors  of  retropharyngeal  origin 
growing  toward  the  temporal  fossa  and  pushing  the  parotid  upward. 

Cystic  tumors  of  the  parotid  give  rise  to  distinct  fluctuation,  are 
of  long  duration,  and  must  always  be  differentiated  from  those  varieties 
of  mixed  tumor  in  which  much  myxomatous  tissue  is  present  which 
may  give  rise  to  a  sense  of  pseudo-fluctuation. 
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CONGENITAL  AND  ACQUIRED  MALFORMATIONS. 

Thyroglossal  Fistulas. — These  are  always  found  in  the  median 

line  of  the  neck.     The  external  opening  is  usually  situated  just  above 

the  hyoid   bone,  extending  upward   beneath   the  skin.     The  fistulous 

tract  may  extend  through  the  substance  of  the  tongue  and  form  a  cyst  at 

the  base  of  the  tongue  (Fig. 
84).  A  fistulous  opening 
situated  in  the  median  line 
of  the  neck  should  always 
arouse  the  suspicion  of  a 
patent  thyroglossal  duct. 
The  only  other  congenital 
fistulae  which  occur  in  the 
neck  are  situated  along  the 
anterior  border  of  the  sterno- 
cleidomastoid. These  lat- 
eral fistulae  belong  to  the 
branchial  variety  and  are 
referred  to  below.  A  thry- 
oglossal  fistulous  tract  can 
be  demonstrated  by  inject- 
ing colored  fluids,  such  as 
methylene-blue,  through  the 
external  opening.  If  the 
tract  is  pervious  as  far  as 
the  foramen  cecum  at  the 
base  of  the  tongue,  the  col- 
ored fluid  will  escape  at 
the  latter  place.  Another 
method  of  demonstrating  the  course  is  to  inject  some  bismuth  solution  and 
then  take  an  ^-ray  picture.  Both  of  these  methods  can  also  be  employed 
in  the  diagnosis  of  branchial  fistulae.  At  times  there  is  no  external  open- 
ing, but  only  a  dilated  thyroglossal  duct  filled  with  fluid.     Under  these 
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Fig.  q8. — 3rLATERAr,  Branchial  Fistula. 
EOR,  External  opening  of  branchial  fistula  on  the  right 
side  of  the  neck.  Note  the  position  of  the  external  opening 
near  the  lower  end  of  the  anterior  border  of  the  sterno- 
mastoid  muscle.  EOL,  External  opening  of  fistula,  left 
side  of  neck.  S,  length  of  a  sinus  outlined  in  dotted  lines 
extending  to  its  internal  opening  at  the  level  of  the  tonsil. 
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circumstances,  the  diagnosis  can  be  readily  made  if  one  recalls  the  fact 
that  the  only  other  cyst  which  occurs  in  the  middle  of  the  upper  part  of 
the  neck  is  a  dermoid  cyst.  This  is  usually  situated  more  superficially 
and  is  more  often  in  the  submental  region.  It  is  also  of  larger  size  and  of 
firmer,  more  doughy,  consistency  than  a  thyroglossal  cyst.  The  diag- 
nosis of  thyroglossal  cysts  at  the  base  of  the  tongue  was  taken  up  on 
page  136. 

Branchial  Fistulae. — These  are  usually  unilateral,  and  the  external 
openings  are  more  often  situated  just  above  the  sternoclavicular  joint 
or  at  the  middle  of  the  sternocleidomastoid.  There  may,  however,  be 
openings  upon  both  sides  of  the 
neck  (Fig.  98).  The  internal  open- 
ings are  usually  found  on  the  ton- 
sil, the  lateral  wall  of  the  pharynx 
or  on  the  pillars  of  the  fauces.  The 
fistula  may  be  complete,  having 
both  internal  and  external  open- 
ings, or  incomplete,  having  only  an 
internal  or  external  opening,  as 
the  case  may  be.  The  incomplete 
internal  fistulae  are  lined  with  cyl- 
indric,  and  the  incomplete  external 
fistulae  with  squamous  epithehum. 
From  the  external  opening  a  small 
amount  of  mucus  escapes.  It  may 
close,  the  secretion  being  retained, 
and  suppuration  occur.  The 
course  of  a  branchial  fistula  can  be 
demonstrated,  as  in  the  case  of 
thyroglossal  fistula,  by  injecting 
colored  fluids  or  the  use  of  bis- 
muth, followed  by  a  skiagraph  of  the  neck.  It  can  be  felt  at  times  as  a 
firm  cord  through  the  skin,  extending  upward  along  the  anterior  border 
of  the  sternocleidomastoid  toward  the  region  of  the  tonsil.  The  deeper 
portions  of  a  branchial  fistula  may  dilate  to  form  a  cyst. 

Carcinoma  may  originate  from  the  epithehum  of  branchial  fistulae. 
Branchial  cysts  and  branchiogenic  carcinomata  are  discussed  in  the 
section  upon  tumors  of  the  neck. 

The  diagnosis  of  branchial  fistulae  may  be  made  (a)  from  the  fact 
that  they  usually  occur  in  young  individuals,  (b)  that  their  external 
opening  is  along  the  internal  border  of  the  sternocleidomastoid  muscle. 


Fig.  99. — Cervical  Rib  Outlined  on  Surface 

OF  Neck. 

The  cross  indicates  the  tip  of  the  rib. 
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and  (c)  the  secretion  is  a  thin,  viscid  mucus.  In  the  absence  of  a 
suppurating  lymph-node  which  might  form  a  sinus  here,  the  diagnosis 
is  not  difficult.  In  the  case  of  a  sinus  due  to  tubercular  lymph-nodes, 
the  edges  of  the  sinus  are  often  lined  by  flabby  caseous  granula- 
tion-tissue, which  will  readily  serve  to  distinguish  it  from  a  congenital 
fistula.  At  times  the  external  opening  of  a  branchial  fistula  may  become 
temporarily  closed.  The  retention  of  the  secretion  causes  the  cyst  to 
fill.  As  soon  as  the  fluid  escapes  the  tumor  disappears.  Such  an  inter- 
mittent enlargement  is  not  uncommon. 

Cervical  Rib. — Abnormal  ribs  attached  to  the  transverse  process  of 
the  seventh  cervical  vertebra,  rarely  of  the  sixth,  not  infrequently  gives 
rise  to  symptoms  calling  for  surgical  interference,  so  that  it  is  important  to 
recognize  their  presence.     The  majority  of  the  cases  in  which  a  diagnosis 


Fig.  ioo. — Dissection  of  a  Case  of  Cervical  Rib  (Schultze). 
7,  Seventh  cervical  vertebra;    i,  first  dorsal  vertebra;    2,  second  dorsal  vertebra.     On  the  right  side  ob- 
serve the  large  cervical  rib  arising  from  the  seventh  cervical  vertebra  close  to  its  junction  with  the  first  dorsal. 
On  the  left  side  observe  a  shorter  cervical  rib. 

has  been  made  during  Hfe  have  occurred  in  adults.  The  bony  outgrowth 
is  usually  bilateral  and  can  be  palpated  as  a  firm,  bony  tumor  just  above 
the  inner  end  of  the  clavicles,  running  backward  and  upward  toward  the 
spine.  Nearly  fifty  cases  have  been  reported  in  which  it  has  been  rec- 
ognized during  life,  either  through  producing  pressure  on  the  subclavian 
artery  or  some  of  the  branches  of  the  branchial  plexus.  When  the  sub- 
clavian artery  passes  across  a  cervical  rib,  it  may  occasionally  give  rise  to  a 
pulsating  tumor  simulating  an  aneurysm.  There  is  an  absence,  however, 
of  the  expansile  pulsation  and  bruit  characteristic  of  aneurysms  in  general, 
and  a  cervical  rib  producing  such  abnormal  pulsation  of  the  subclavian 
artery  occurs  at  an  earlier  period  of  life  than  do  non-traumatic  aneurysms. 
A  skiagraph  will  confirm  the  suspicion  that  the  pulsating  tumor  is 
simply  the  subclavian  artery  stretched  over  the  end  of  a  cervical  rib. 
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The  effects  on  the  arteries  vary  from  weakness  of  the  radial  pulse  to 
pallor  and  coldness  of  the  hand.  In  extreme  cases  there  is  thrombosis  of 
the  peripheral  vessels,  resulting  in  gangrene.  The  nerve-pressure  symp- 
toms vary  from  neuralgic  pain,  situated  in  one  of  the  branches  of  the  bra- 
chial plexus,  simulating  at  times  a  neuritis,  to  paresthesias  and  pareses  of 
the  muscles  of  the  arm. 

The  diagnosis  can  be  made  by  (a)  the  palpation  of  the  bony 
tumor  in  the  neck,  (b)  by  disturbances  of  circulation,  and  (c)  pressure 
symptoms  upon  the  brachial  plexus.     The  cervical  rib  may  vary  from 


Fig.  ioi. — X-RAY  of  a  Case  of  Cervical  Rii 
The  rib  itself  has  been  outUned  in  black. 


a  short  projection  an  inch  long  to  one  extending  to  the  first  rib.  It 
must  be  differentiated  chiefly  from  exostoses  of  the  spine,  which  are  very 
rare.  These  cause  less  pressure  on  the  subclavian  artery,  but  more  on 
the  vein,  causing  edema  of  the  arm.  The  condition  must  also  be  differ- 
entiated from  tuberculous  lymph-nodes  in  the  posterior  triangle  of  the 
neck.  These  nodes  are  never  as  hard  as  the  cervical  rib,  nor  are  they  ever 
attached  to  the  spine.  Similar  nodes  are  also  to  be  found  in  the  upper 
portions  of  the  neck.  A  third  condition  from  which  a  cervical  rib  must  be 
differentiated  is  that  of  carcinomatous  enlargement  of  the  supraclavicular 
lymph-nodes,  causing  pressure  on  the  surrounding  structures.     These 
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may  be  very  firm  in  consistency,  but  are  never  as  hard  as  a  cervical  rib, 
and  there  is  usually  a  history  of  a  primary  growth  or  it  is  found  at  the  time 
of  examination,  in  the  territory  drained  by  these  nodes  (Fig.  105). 

Wry-neck,  or  Caput  Obstipum. — Wry-neck  produces  a  deformity 
which  can  be  readily  recognized  by  the  fact  that  the  head  is  incHned 
(Fig.  102)  toward  the  side  of  the  affected  muscles,  while  the  chin  is  di- 
rected toward  the  opposite  side,  and  there  is  always  some  rotation  of  the 
head  toward  the  opposite  side.  The  chief  point  of  surgical  interest  is  to 
determine  (a)  whether  the  condition  is  of  acute  or  chronic  nature,  or  (b) 

whether  it  is  symptomatic  or 
r     "^"^  congenital   in    origin.     Of 

the  acute  causes  which  may 
produce  it,  the  most  fre- 
quent is  muscular  rheuma- 
tism. This  acute  rheumatic 
form  can  be  recognized  by 
its  sudden  appearance,  the 
absence  of  any  swelling  or 
tenderness  along  the  muscle, 
considerable  pain  on  move- 
ment, and  the  history  of  the 
condition  having  appeared 
quite  acutely.  It  usually 
disappears  rapidly  after  an- 
tirheumatic treatment.  A 
second  variety  of  acute  wry- 
neck is  that  accompanying 
infection  of  the  deep  cervi- 
cal lymph-nodes  (Fig.  102). 
This  form  is  always  accom- 
panied by  a  swelling  lying 
along  the  anterior  or  posterior  borders  of  the  muscle  and  there  is  consid- 
erable pain  upon  movement.  The  neck  is  held  quite  rigid  in  the  typical 
wry-neck  position.  Unless  this  swelHng  be  correctly  interpreted  as  due 
to  infection,  the  rigid  position  of  the  neck  with  rotation  of  the  head,  etc., 
may  cause  the  suppuration  to  be  overlooked.  A  third  or  symptomatic 
wry-neck  posture  is  at  times  assumed  by  patients  following  operations  for 
extirpation  of  tuberculous  lymph-nodes,  and  may  continue  for  some 
months.  A  fourth  variety  of  wry-neck  is  that  following  extensive  burns 
or  other  cicatricial  processes  of  the  neck.  It  is  often  called  the  der- 
matogcnous  form,  to  distinguish  it  from  the  simple  or  rheumatic,  and 


Fig.  102. — Typical  Wry-neck  Position. 
Occurring  as  the  result  of  suppuration  of  the  deep  cervical 
lymph-nodes. 
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the  symptomatic  forms  just  referred  to.  There  is  no  difficulty  in  distin- 
guishing this  form,  owing  to  the  fact  that  there  is  always  ample  evidence 
of  scar  tissue,  either  on  the  surface  or  in  the  subcutaneous  structures. 
A  fifth  form  is  that  which  occurs  in  children,  the  myogenic.  It  is  due  to 
rupture  of  and  hematoma  formation  in  the  sternocleidomastoid  muscle, 
and  is  known  as  the  congenital  form.  Congenital  wry-neck  is  often  ac- 
companied by  a  scoliosis  of  the  cervical  vertebras,  the  convexity  in  the 
cendcal  region  being  toward  the  side  opposite  to  that  upon  which  the 
wry-neck  is  situated.  It  is  not  infrequently  associated  with  Hmitation 
of  the  visual  field  and  facial  hemiatrophy.  A  sixth  form  of  wry-neck  is 
that  due  to  disease  of  the  cervical  vertebrae.  In  this  there  are  neuralgic 
pains  radiating  from  one  or  both  sides  of  the  vertebrae.  There  is  also 
pain  over  the  spine,  stiffness,  and  the  head  is  held  in  the  typical  fixed 
position. 

Wry-neck  may  also  occur  in  a  seventh  form  secondary  to  subluxation 
and  rotation  of  the  cervical  vertebrae.  These  cases  always  have  a 
history  of  trauma  and  the  spine  is  held  rigid  without  any  of  the  pain 
characteristic  of  tubercular  processes,  and  the  :x;-ray  may  at  times 
confirm  the  subluxation. 

An  eighth  form  of  wry-neck  which  may  at  times  call  for  surgical 
interference  is  that  in  which  there  is  a  frequently  recurring  spasm  of  the 
sternocleidomastoid  and  trapezius  muscles.  This  form  is  called  spas- 
modic wry-neck. 

INJURIES  OF  THE  NECK. 

Injuries  of  the  various  structures  of  the  neck  may  occur  as  the  result 
of  suicidal  attempts,  of  gunshot  or  stab  wounds,  or  of  fractures.  The 
injuries  to  the  veins,  arteries,  nerves,  and  thoracic  duct  occurring  as  the 
result  of  operation  do  not  differ  from  those  due  to  other  modes  of  injury 
and  will  not  be  considered  separately. 

Injuries  to  the  Arteries. — These  occur  most  often  as  the  result  of 
stab  or  gunshot  wounds  and  may  result  in  a  partial  or  complete  severing 
of  the  artery  or  in  the  formation  of  an  aneurysm.  The  result  of  injury 
of  the  arteries  of  the  neck  is  either  (a)  immediate  death,  if  the  wound 
in  the  artery  communicates  with  the  wound  in  the  skin,  or  (b)  a  large 
swelling  forms  in  the  neck  in  the  immediate  vicinity  of  the  wounded 
artery,  due  to  the  escape  of  blood  into  the  cellular  tissue,  (c)  Death  may 
occur  at  a  later  period  through  sloughing  of  the  wall  of  an  artery  following 
a  small  wound  of  its  wall,  with  resultant  secondary  hemorrhage,  (d) 
The  formation  of  a  traumatic  aneurysm. 

The  diagnosis  of  injury  of  the  carotid  artery  or  its  two  main  branches 


164  SURGICAL  AFFECTIONS  OF  THE  NECK. 

may  be  made  from  the  escape  of  bright  red  blood  in  large  quantities 
through  the  external  wound  or  the  formation  of  a  hematoma  beneath  the 
skin.  There  is  no  temporal  pulse  to  be  felt  upon  the  injured  side.  In 
wounds  of  the  subclavian  arteries  the  same  symptoms  of  excessive 
primary  hemorrhage  or  the  formation  of  a  hematoma  may  be  present, 
accompanied  by  the  absence  of  the  radial  pulse  of  the  same  side. 

The  majority  of  cases  of  wounds  of  the  arteries  of  the  neck  are  not 
seen  immediately,  so  that  the  diagnosis  depends  upon  the  location  (a) 
of  the  subcutaneous  hematoma,  (b)  the  location  of  the  wound,  and  (c) 
the  fact  that  there  is  no  pulse  in  the  distal  arteries  or  the  position  of  the 
aneurysm. 

The  vertebral  artery  is  sometimes  injured  in  gunshot  wounds 
passing  through  the  mouth  or  through  a  wound  entering  an  inch  below 
and  behind  the  mastoid.  At  times  the  symptoms  of  injury  of  an 
artery  may  have  been  so  slight  at  the  time  of  the  accident  that  the 
swelling,  if  any  was  present,  is  overlooked,  and  the  patient  only  pre- 
sents himself  when  a  pulsating  tumor  has  appeared  as  the  result  of  the 
formation  of  a  traumatic  aneurysm. 

Traumatic  Aneurysms. — The  symptoms  of  both  traumatic  and 
spontaneous  aneurysms  of  the  neck  are  the  same.  In  the  former  there 
is,  however,  the  history  of  an  injury,  usually  a  gunshot  or  stab  wound. 
The  aneurysm  may  involve  the  artery  alone  or  there  may  be  communica- 
tion between  the  artery  and  the  vein.  The  majority  of  traumatic  aneu- 
rysms of  the  neck  are  found  in  the  common  or  external  carotid  arteries. 

The  diagnosis  can  be  made  by  finding  a  pulsating  tumor,  usually 
situated  close  to  the  bifurcation  of  the  common  carotid  artery,  in  which 
a  thrill  is  to  be  felt.  If  the  aneurysmal  tumor  is  grasped  between  the 
index  finger  and  thumb,  one  can  feel  a  distinct  expansile  pulsation.  Not 
infrequently  the  diagnosis  is  aided  by  finding  symptoms  (a)  of  compres- 
sion of  the  trachea,  causing  more  or  less  dyspnea,  (b)  of  the  esophagus, 
causing  difficulty  in  swallowing,  and  of  (c)  pressure  upon  the  hypoglossal 
or  recurrent  laryngeal  nerves,  causing  difficulty  in  speech  and  hoarseness, 
respectively.  There  may  also  be  symptoms  of  pressure  upon  the  nerves 
of  the  brachial  plexus.  In  aneurysm  of  the  external  carotid,  the  tumor 
is  situated  below  the  angle  of  the  jaw  and  pushes  the  tonsil  inward.  At 
this  point  an  aneurysm  may  be  simulated  by  a  lymph-node  lying  upon 
the  external  carotid.  In  the  latter  case  the  pulsation  is  only  marked  when 
the  gland  is  pressed  against  the  vessel  and  there  is  no  expansile  pulsation, 
as  is  the  case  in  true  aneurysm. 

Aneurysms  of  the  subclavian  artery  may  follow  gunshot  or  stab 
wounds  or  rarely  fractures  of  the  clavicle,  in  which  the  fragments  have 


INJURIES    OF   THE    NECK.  165 

penetrated  the  artery.  Most  often,  however,  aneurysms  of  this  vessel 
are  the  result  of  endarteritis.  Aneurysms  of  the  first  part  of  the  sub- 
clavian artery  are  difficult  to  distinguish  from  those  of  the  common 
carotid  and  innominate  arteries,  if  on  the  right  side.  Aneurysms 
of  the  third  part  of  the  subclavian  can  be  recognized  by  the  presence 
of  a  pulsating  tumor  just  above  the  clavicle,  with  the  thrill,  expansile 
pulsation  and  bruit  so  characteristic  of  aneurysms  elsewhere. 

An  aneurysm  of  the  subclavian  artery  must  be  differentiated  from  the 
condition  referred  to  on  page  i6i,  viz.,  the  subclavian  artery  stretched 
across  a  cervical  rib  and  giving  rise  to  a  pulsating  swelling,  which  may 
resemble  an  aneurysm.  The  absence  of  expansile  pulsation  and  the  de- 
tection of  the  elongated  cervical  rib  serve  to  distinguish  it  from  a  true 
aneurysm.  Subclavian  aneurysms  may  also  be  distinguished  by  the  fact 
that  they  are  much  more  apt  to  give  rise  to  symptoms  of  pressure  on  the 
nerves  of  the  brachial  plexus,  causing  either  neuralgia  or  weakness  of  the 
affected  muscles.  The  most  frequent  location  of  aneurysms  of  the  sub- 
clavian is  in  the  third  portion  of  the  artery,  situated  on  the  outer  side  of 
the  sternocleidomastoid  muscle. 

Arterio-venous  aneurysms  as  the  result  of  trauma  most  frequently 
involve  the  common  carotid  artery  and  internal  jugular  vein.  The 
tumor  is  usually  irregular  and  firm,  and  it  may  be  diminished  but  not  en- 
tirely obliterated  by  pressure.  There  is  an  intense  murmur  and  very 
marked  thrill  present,  both  of  which  disappear  when  the  carotid  is  com- 
pressed just  above  the  clavicle. 

Injuries  of  the  Veins. — Injuries  of  the  deeper  veins,  such  as  the 
innominate  and  subclavian,  are  most  frequently  the  result  of  gunshot 
or  stab  wounds.  Those  of  the  internal  jugular  and  of  the  superficial 
veins  of  the  neck,  which  pass  across  the  median  Hne,  are  usually  the 
result  of  attempts  at  suicide. 

The  diagnosis  of  an  injury  of  a  vein  may  be  made  in  the  same  manner 
as  in  the  case  of  injury  of  an  artery.  In  the  case  of  wounds  of  a  larger 
vein  such  severe  hemorrhage  usually  occurs  as  to  cause  immediate  death. 
A  subcutaneous  hematoma  may  form  around  the  wound  in  the  vein, 
and  in  a  few  cases  the  patient  is  seen  in  this  condition. 

In  wounds  of  the  smaller  veins,  especially  during  operations,  air  em- 
bolism may  be  the  result.  This  condition  is  recognized  from  the  presence 
of  one  of  two  groups  of  symptoms,  either  {a)  a  hissing  sound  in  the  neigh- 
borhood of  the  wound,  followed  by  immediate  death,  or  {h)  the  onset  of 
marked  dyspnea,  great  anxiety,  rapid  and  weak  pulse,  sudden  pleuritic 
pain  and  signs  of  a  pulmonary  infarct. 
"    Wounds  of  the  veins  may  be  recognized,  as  was  just  mentioned. 
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either  by  primary  symptoms,  such  as  the  escape  of  blood  externally, 
the  position  of  the  wound,  and  the  history  of  a  gunshot  or  stab  wound  or 
an  attempt  at  suicide,  or  it  may  be  recognized  by  the  formation  of  a 
hematoma  or  the  presence  of  symptoms  of  air  embohsm.  The  secon- 
dary effect  of  a  wound  of  the  veins  is  the  formation  of  an  arterio- venous 
aneurysm,  if  the  wound  in  the  vein  communicates  with  that  of  the  artery. 

Another  rare  result  of  injury  to  the  vein  is  a  secondary  hemorrhage 
occurring  from  erosion  of  the  vein. 

Injuries  of  the  Nerves  of  the  Neck. — Injuries  of  the  vagus  may 
occur  as  the  result  of  gunshot  or  stab  wounds  or  rarely  following  opera- 
tions. Injury  of  the  vagus  of  one  side  is  attended  by  hoarseness.  The 
injury  of  both  vagi  is  rapidly  fatal. 

Injuries  of  the  sympathetic  cause  dilation  of  the  pupil  on  the  side 
of  the  injury  if  above  the  superior  ganghon. 

Injuries  of  the  phrenic  cause  paralysis  of  the  corresponding  half  of 
the  diaphragm.  Injuries  of  the  brachial  plexus  may  occur  as  the  result 
of  violent  blows,  of  fractures  of  the  clavicle,  after  gunshot  wounds,  or  as 
the  result  of  severe  traction  on  the  shoulders  during  birth.  This  last- 
named  form  may  appear  in  children  under  the  cHnical  picture  of  the 
Duchenne  form  of  paralysis  (Fig.  318).  In  this  condition  there  has 
been  laceration  of  the  lowermost  branches  of  the  brachial  plexus. 

A  diagnosis  of  injuries  of  the  brachial  plexus  may  be  made  from  the 
appearance  of  trophic  disturbances,  of  paralyses  with  or  without  painful 
contractures,  or  of  neuralgias  of  some  of  the  branches  of  the  plexus, 
following  the  injuries  just  referred  to. 

Injury  oj  the  hypoglossal  nerve ^  if  unilateral,  causes  a  temporary  dis- 
turbance in  speech,  but  this  is  usually  compensated.  Bilateral  injury 
is  fatal  on  account  of  the  resultant  aspiration  pneumonia. 

Injuries  oj  the  cervical  nerves  are  very  rare  and  usually  cause  only 
loss  of  sensation,  transitory  in  nature,  of  the  skin  of  the  neck. 

Injury  oj  the  spinal  accessory  nerve  often  occurs  as  the  result  of 
operations  for  the  removal  of  tuberculous  lymph-nodes  in  the  posterior 
triangle  of  the  neck.  It  may  be  recognized  by  the  inabihty  of  the  patient 
to  raise  the  shoulder  on  the  side  of  the  injury  (Fig.  11). 

Injuries  of  the  Thoracic  Duct.— This  most  often  follows  extir- 
pation of  tumors  or  of  lymph-nodes  in  the  posterior  triangle  of  the 
neck.  It  may  be  recognized  by  the  escape  of  a  thin,  milky  fluid  of  sweet 
odor  from  the  wound,  and  may  involve  either  the  main  duct  itself  or  one 
of  its  branches.  If  it  has  persisted  for  some  time,  it  causes  considerable 
emaciation  and  weakness,  due  to  the  non-absorption  of  fat.  In  addition 
to  the  rapid  and  progressive  emaciation,  there  is  marked  lassitude,  pallor. 
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thirst,  scanty  urine.  Death  occurred  in  five  of  forty  cases  collected  by 
Stuart.' 

Fractures  of  the  Hyoid  Bone.— These  occur  after  attempts  at 
strangulation  or  after  being  run  over.  It  may  be  diagnosed  by  the 
presence  of  swelling  over  the  hyoid,  by  severe  pain  referred  to  the 
same  region,  and  from  the  dyspnea.  Not  infrequently  there  is  also 
great  difficulty  in  speech  and  in  swallowing.  Hemorrhage  accom- 
panying coughing  spells  is  also  a  frequent  symptom. 

Fractures  of  the  Larynx.— These  occur  as  the  result  of  choking,  of 
gunshot  wounds,  and  of  attempts  at  suicide.  On  palpation  one  can 
find  a  deformity  due  to  a  dislocation  of  the  cartilages  of  the  larynx  and 
also  crepitus.  There  is  often  severe  cough  with  bloody  expectoration  and 
other  symptoms  referred  to  under  fractures  of  the  hyoid  bone.  One  can 
distinguish  it  from  a  fracture  of  the  hyoid,  however,  by  the  greater 
cyanosis  and  dyspnea.  One  can  often  feel  the  ends  of  the  bone  pro- 
jecting through  the  overlying  skin. 

Fractures  of  the  Trachea. — These  are  comparatively  rare.  They 
are  the  result  of  stab  or  gunshot  wounds  or  attempts  at  suicide.  They 
may  be  recognized  by  the  presence  of  symptoms  of  stenosis  of  the  air 
passages,  such  as  stridor,  dyspnea,  asphyxia,  and  hoarseness.  Not 
infrequently  there  is  emphysema  of  the  subcutaneous  tissues.  In 
wounds  of  the  trachea  following  cut-throat,  there  is  often  suppuration  of 
the  surrounding  tissue  and  secondary  hemorrhage.  The  infection  may 
spread  to  the  mediastinum.  When  the  external  wound  is  large,  the  diag- 
nosis of  an  injury  of  the  trachea  is  easy.  When  it  is  small,  one  can  only 
suspect  it  from  the  presence  of  subcutaneous  emphysema  and  bloody 
expectoration.  If  the  wound  in  the  trachea  communicates  with  a  wound 
in  the  esophagus,  food  escapes  through  the  wound  in  the  trachea  and 
is  expectorated  by  the  patient. 

Cut- throat. — ^The  various  conditions  found  in  cases  of  cut-throat 
or  attempts  at  suicide  have  been  described  in  detail.  A  diagnosis  may 
be  made  by  considering  the  symptoms  of  injuries  of  the  air  passages, 
nerves,  arteries,  and  veins  just  spoken  of.  The  internal  jugular  or 
common  carotid  are  seldom,  if  ever,  injured.  The  typical  location  for 
the  wound  in  the  skin  and  deep  parts  is  at  the  level  of  and  through 
the  cricothyroid  membrane.  If  the  wound  passes  into  the  larynx,  it 
may  sever  the  epiglottis  and  open  the  pharynx.  At  this  level  the 
lingual  and  superior  thyroid  arteries  and  veins  and  superior  laryngeal 
nerve  may  be  injured.  If  the  wound  is  above  the  hyoid,  the  lingual 
and  facial  arteries  and  veins  may  be  severed,  and  the  tongue  may  fall 

^"Edinburgh   Medical  Journal,"  October,  1907. 
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back  upon  the  epiglottis,  causing  asphyxia.  If  the  wound  is  through  or 
below  the  thyroid  cartilage,  the  recurrent  laryngeal  may  be  severed,  the 
trachea  and  esophagus  cut  across,  and  there  may  be  marked  asphyxia 
from  entrance  of  blood  into  the  trachea.  The  late  compHcations  of 
wounds  at  this  latter  level  are  cellulitis,  mediastinitis,  pneumonia,  and 
fistulae  of  the  trachea. 


FOREIGN  BODIES  IN  THE  AIR  PASSAGES. 

The  diagnosis  of  foreign  bodies  in  the  larynx  must  be  made  from  the 
history  and  the  presence  of  symptoms  of  stenosis  or  irritation.     These 


Fig.  T03. — X-RAY  OF  Safety  pin  of  Medium  Size  in  Trachea,  Removed  by  Tracheotomy. 
The  outlines  of  the  pin  have  been  strengthened  in  black. 


latter  are  violent  coughing,  recurrent  attacks  of  suffocation,  cyanosis, 
hoarseness,  or  aphonia.  The  sputum  is  at  first  bloody  and  then  puru- 
lent. If  the  foreign  body  is  a  solid  one  it  may  act  as  a  ball- valve,  being 
drawn  downward  during  inspiration  and  pushed  up  during  expiration. 
The  symptoms  of  stenosis  are  in  general  most  marked  during  in- 
spiration. 
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Foreign  Bodies  in  the  Trachea  or  Bronchi. — The  diagnosis 
depends  (a)  upon  the  history  (one  must  ascertain  how  the  foreign  body 
entered  the  air  passages)  and  (b)  upon  the  presence  of  certain  local 
symptoms.  These  latter  are  wheezing  sounds  in  the  bronchi,  accom- 
panied by  diminished  respiratory  movement  upon  the  side  on  which 
the  foreign  body  is  situated,  and  diminished  fremitus.  Often  there  is 
partial  or  entire  collapse  of  the  corresponding  lung. 

In  the  case  of  metallic  substances  an  x-my  picture  will  often  show 
their  exact  location  (Fig.  103).  In  the  case  of  non-metaUic  substances 
one  must  depend  upon  a  search  for  them  with  the  bronchoscope,  an 
instrument  devised  by  KiUian. 


INFLAMMATORY  PROCESSES. 

Inflammatory  processes  in  the  neck  may  be  either  acute  or  chronic. 
The  majority  of  the  latter  are  tuberculous  or  actinomycotic  in  nature. 
The  tuberculous  form  will  be  taken  up  in  connection  with  inflammation 
of  the  cervical  lymph-nodes.  Acute  suppurative  processes  may  arise  in 
the  neck  in  four  different  ways : 

1.  Infection  of  wounds  of  the  skin  or  soft  parts. 

2.  Extension  from  infection  in  the  mouth,  or  from  the  arm,  thorax, 
or  spine. 

3.  Infection  of  the  lymph-nodes  (this  is  the  most  frequent  form). 

4.  Metastatic  (this  is  quite  rare). 

The  diagnosis  of  acute  infective  processes  of  the  neck  depends  upon 
a  knowledge  of  the  applied  anatomy.  This  teaches  that  there  are  four 
places  in  which  infection  occurs,  as  follows : 

1.  In  the  submaxillary  region.  In  this  the  submaxillary  lymph- 
nodes  lying  within  the  pocket  of  deep  fascia  (Fig.  105)  in  which  the 
submaxillary  salivary  gland  is  contained  are  affected,  and  from  this 
focus  the  surrounding  tissue  is  invaded. 

2.  The  previsceral  form.  In  this  the  tissue  in  front  of  the  trachea 
and  esophagus  lying  beneath  the  deep  layer  of  the  deep  cervical  fascia 
is  involved;  there  is  direct  communication  with  the  anterior  medias- 
tinum. 

3.  The  connective  tissue  along  the  carotid  sheath.  Infection  occurs 
most  frequently  here  from  the  lymph-nodes. 

I.  Infection  in  the  Submaxillary  Region  {Angina  Ludovici).— 
The  diagnosis  of  infection  of  the  submaxillary  region  may  be  made  from 
the  presence  of  swelling,  tense  infiltration  of  the  surrounding  tissues  and 
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tenderness.  The  swelling  is  accompanied  by  local  and  general  rise  in 
temperature  and  by  redness.  There  is  also  dysphagia  or  difficulty  in 
swallowing  from  pressure  on  the  esophagus  and  some  dyspnea  in  the  more 
extensive  cases  of  infection.  The  dyspnea,  owing  to  pressure  on  the 
larynx  and  trachea,  may  even  be  so  severe  as  to  cause  edema  of  the  glottis 
or  asphyxia. 

The  floor  of  the  mouth  is  swollen  and  the  tongue  is  elevated.  In 
severe  cases  perforation  of  the  arteries,  rarely  of  the  veins,  or  a  phle- 
bitis of  the  internal  jugular  may  occur.  If  no  surgical  relief  is  given, 
suppuration  may  extend  to  the  mediastinum  along  the  previsceral  or 

carotid  sheath  spaces. 
In  ordinary  cases  of  in- 
fection in  this  region  the 
suppuration  is  simply 
confined  to  the  lymph- 
nodes,  but  in  Ludwig's 
angina  the  infection 
spreads  diffusely. 

2.  Previsceral  Sup- 
puration.— The  ma- 
jority of  the  infections 
of  the  cellular  tissue  of 
the  previsceral  space 
(Fig.  104)  arise  from 
the  thyroid  gland,  or  as 
extensions  from  suppura- 
tion in  the  submaxillary 
or  carotid  sheath  spaces. 
The  diagnosis  can  be 
made  from  the  presence 
of  edema,  usually  of  a 
tense  character,  of  redness,  pain  and  the  ordinary  signs  of  infection,  such 
as  temperature,  and,  in  the  severer  cases,  symptoms  of  sepsis.  There 
is  great  danger  of  pressure  on  the  trachea  and  esophagus,  especially 
upon  the  former,  and  of  extension  of  the  suppuration  to  the  anterior 
mediastinum,  with  which  this  previsceral  space  communicates.  The 
presence  of  this  extension  to  the  mediastinal  connective  tissue  can  be 
recognized  by  the  continuance  of  the  temperature  and  evidences  of  sepsis 
after  subsidence  of  the  inflammatory  disturbances  in  the  previsceral 
space,  as  well  as  the  extension  of  the  local  inflammatory  signs  to  the 


Fig.  104. — Mode  of  Extension  of  Infection  in  Deep  Cervi- 
cal Fascia, 
ST,  Sternothyroid  and  hyoid  muscles;  S,  sternocleidomastoid 
muscle;  R  and  M,  deep  muscles  at  back  of  neck;  Tr,  trapezius 
muscle;  V,  body  of  cervical  vertebra;  C,  structures  of  carotid 
sheath;  E,  esophagus;  T,  thjoroid  cartilage,  and  opening  of  larynx; 
VI,  connective  tissue  of  free  visceral  space  (the  black  shading 
shows  direction  in  which  pus  can  spread);  PV,  mode  of  spreading 
of  pus  in  prevertebral  layer. 
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This  condition  is 


I 


suprasternal  fossa  and  the  tissues  over  the  sternum, 
referred  to  more  fully  in  the  chapter  upon  the  thorax. 

3.  Suppuration  in  the  Carotid  Sheath  Space.— The  most  fre- 
quent sources  of  infection  of  this  space  are  the  lymph-nodes  lying 
beneath  the  sternocleidomastoid  muscles  and  along  its  anterior  and  pos- 
terior borders.  These 
suppurative  i  n  fl  a  m- 
mations  of  the  lymph- 
nodes  are  always  sec- 
ondary to  a  primary 
infective  focus  in  the 
territory  drained  by 
them.  In  the  case  of 
the  upper  internal  jug- 
ular group  the  primary 
focus  is  usually  to  be 
found  in  the  pharynx. 
It  may,  however,  be 
the  direct  result  of  ex- 
tension from  infection 
of  the  submaxillary 
lymph-nodes.  In  the 
lower  internal  jugular 
group  (Fig.  105)  the  in- 
fection may  have  had 
its  origin  in  the  skin 
of  the  supraclavicular 
fossa.  It  is  well  to  re- 
member, from  a  diag- 
nostic standpoint,  that 
the  primary  focus  in 
every  form  of  suppu- 
rative lymph-node  in- 
fection may  have  en- 
tirely healed  and  the 

presence  of  such  a  primary  focus  be  forgotten  by  the  patient  when  he  is 
examined.  In  the  case  of  the  infective  cellular  inflammations  along  the 
carotid  sheath,  the  patient  presents  himself  with  a  swelling  most  marked 
either  along  the  anterior  or  posterior  border  of  the  sternocleidomastoid. 
If  the  infection  is  extensive  a  wry-neck  position  is  assumed  and  there  is 
edema  of  the  overlying  skin,  dyspnea,  and  dysphagia.     If  the  upper  in- 


FiG.  105. — Portals  of  Infection  and  the  most  Frequent  Nodes 
Involved  in  Tuberculosis  of  the  Cervical  Lymph-nodes. 
The  arrows  show  the  direction  of  the  efferent  lymph-vessels  leading 
from  the  various  portals  of  infection  toward  the  respective  nodes  which 
are  first  infected:  M,  Uppermost  node  of  internal  jugular  vein  which 
receives  the  infective  material  from  the  ear;  T,  tonsillar  gland  located  in 
angle  of  internal  jugular  and  anterior  jugular.  This  receives  the  lymph 
from  the  tonsil.  From  /  downward  are  to  be  seen  the  principal  lymph- 
nodes  of  the  neck  which  receive  the  lymph  from  the  head  and  face. 
These  are  the  internal  jugular  group  lying  beneath  the  sternocleido- 
mastoid muscle  in  close  relation  to  the  internal  jugular  vein  (F)  and  in 
direct  connection  with  the  lymph-nodes  of  the  posterior  triangle  of  the 
neck  (P) .  S,  Submaxillary  nodes.  These  He  either  upon  or  within  the 
capsule  of  the  submaxillary  salivary  gland  and  receive  the  infective 
material  from  the  teeth  and  jaws,  but  may  be  infected  by  retrograde  cur- 
rents from  the  tonsillar  lymph-nodes.  C,  Two  nodes  are  shown  with  their 
short  venous  branch  leading  into  the  internal  jugular. 


172  SURGICAL  AFFECTIONS  OF  THE  NECK. 

ternal  jugular  of  lymph-nodes  is  affected,  the  swelling  is  usually  between 
the  angle  of  the  jaw  and  the  sternocleidomastoid  muscle.  If  the  lower  set 
is  involved,  the  swelling  is  most  marked  at  the  posterior  border  of  the 
muscle  just  above  the  clavicle.  In  severe  cases,  there  are  symptoms  of 
constitutional  sepsis,  such  as  high  temperature,  rapid  pulse,  a  high 
degree  of  deUrium,  and  great  prostration.  In  addition  there  may  be 
dyspnea  and  difficulty  in  swallowing  through  pressure  on  the  trachea 
and  esophagus.  If  the  condition  is  not  relieved,  the  pus  will  either 
escape  to  the  surface  and  break  through  the  skin,  or  find  its  way  to  the 
anterior  mediastinum.  In  diabetic  patients,  gangrene  of  the  overlying 
skin  frequently  occurs. 

Infection  of  the  Superficial  Structures  of  the  Neck. 

The  most  frequent  form  of  superficial  infection  which  occurs  in  the 
skin  of  the  neck  is  a  furuncle,  which  may  occur  at  any  portion,  but 
is  usually  found  in  the  region  just  beneath  the  superior  curved  line  of  the 
occipital  bone,  that  is,  at  the  nape  of  the  neck.  The  area  involved 
may  be  extensive,  there  being  multiple  foci  of  suppuration.  The  term 
carbuncle  is  given  to  this  form. 

The  diagnosis  of  this  condition  is  not  difficult.  The  chief  point  to  be 
remembered,  however,  is  the  possibiHty  of  the  infection  extending  to  the 
lymph-nodes  along  the  carotid  sheath  or  in  the  posterior  triangle  of  the 
neck,  referred  to  above.  This  infection  of  the  lymph-nodes  may  be  pres- 
ent quite  early  in  an  ordinary  furuncle,  as  a  nodular  enlargement  along 
the  borders  of  the  sternocleidomastoid  muscle.  This  nodule  will  usually 
subside  as  soon  as  the  furuncle  has  healed.  In  other  cases  these  deep 
lymph-nodes  begin  to  enlarge  and  suppurate  two  or  three  weeks  after 
healing  of  the  furuncle.  The  diagnosis  of  this  complication  is  referred  to 
above. 

A  number  of  other  infective  inflammations  occur  in  the  neck,  whose 
recognition  is  of  great  importance. 

The  Woody  Phlegmon,  or  Phlegmon  Ligneux  of  Reclus.— 
This  occurs  either  in  the  lateral  or  anterior  regions  of  the  neck.  It  is 
characterized  by  a  very  chronic  course  and  involves  a  large  area  of  skin 
and  subcutaneous  tissue.  There  are  but  few  inflammatory  symptoms. 
The  skin  is  red  and  extremely  hard,  almost  woody  in  consistency, 
hence  the  term  woody  phlegmon.  Later  this  induration  becomes 
softer  and  there  is  pus  formation. 

Actinomycosis. — The  neck  is  more  frequently  affected  than  any 
other  portion  of  the  body,  after  the  jaw  and  teeth.  The  disease  usually 
arises  by  direct  extension  from  primary  foci  in  the  jaw  or  teeth.     It  can 
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be  recognized  by  the  appearance  of  a  slowly  increasing,  painless  swell- 
ing in  the  submental  and  submaxillary  regions,  which  is  at  first  quite 
indurated,  but  soon  softens,  and  the  abscess  breaks,  leaving  a  sinus 
hned  with  flabby  granulation-tissue,  containing  the  characteristic  yel- 
lowish granules.  There  is  a  distinct  bluish  color  over  the  softer  areas. 
The  diagnosis  can  be  made  usually  (a)  from  the  history  of  the  occurrence 
of  similar  abscesses  around  the  jaw,  (b)  from  the  characteristic  tense 
infihration  of  the  deeper  connective  tissue  of  the  neck,  with  abscess 
and  sinus  formation.     There  are  two  conditions  which  must  be  differ- 


Fig.  106. — Bilateral  Enlargement  of  the  Sub- 
maxillary AND  Parotid  Lymph-nodes  in 
Hodgkin's  Disease. 


Fig.  107. — Side  View  of  Patient  with  Hodgkin's 
Disease. 
Observe     the    large     submaxillary    glandular 
swelling  as  well  as  the  relatively  large  size  of  the 
nodes  lying  over  the  parotid  salivary  gland. 


entiated  from  it.  The  first  is  tuberculous  inflammation  of  the  lymph- 
nodes,  and  the  second,  tertiary  syphiHtic  gummata.  The  former  can 
be  distinguished  from  the  fact  that  the  area  involved  by  actinomycosis 
is  larger  than  is  the  case  in  tuberculosis. 

Tuberculosis  is  usually  hmited  to  certain  definite  groups  of  lymph- 
nodes,  either  the  submental,  submaxillary,  or  deep  cervical,  which,  if 
they  break  down  and  form  sinuses,  differ  in  their  external  appear- 
ance  from  actinomycosis.      The  tubercular  sinuses  have  undermined 
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edges,  and  the  granulations,  although  flabby,  are  often  caseous  in 
appearance.  The  finding  of  the  actinomyces  in  the  yellow  granules  of 
the  pus  will  confirm  the  diagnosis  of  actinomycosis.  There  is  often  a 
history  of  cattle  infected  with  the  disease,  which  the  patient  has  been 
taking  care  of.  From  syphilitic  gummata,  the  differentiation  is  com- 
paratively easy.  These,  when  they  give  rise  to  ulceration  of  the  skin, 
have  indurated  edges  and  the  ulcer  is  usually  extensive.  The  edges  are 
sharp  or  steep  and  are  not  undermined.  There  is  also  a  history  of  an 
initial  lesion  or  the  evidences  of  the  disease  elsewhere. 


Fig.  io8. — Anterior  View  of  Case  of  Marked 
Hodgkin's  Disease. 


Fig.  109. — View  of  Case  of  Hodgkin's  Disease. 
Showing  both  cervical  and  axillary  node  enlargement. 


Blastomycosis. — LocaHzations  of  this  disease  may  occur  in  the  neck, 
as  elsewhere.     The  diagnosis  depends  upon  finding  the  typical  organ- 


isms. 


Affections  of  the  Lymph-nodes  of  the  Neck. 
These  may  be  either  primary  or  secondary,  acute  or  chronic.  The 
lymph-nodes  of  the  neck,  as  elsewhere  in  the  body,  act  as  filters  for 
infective  agents  brought  to  them  from  the  territory  which  they  drain. 
If  one  bears  this  in  mind,  the  diagnosis  of  affections  of  the  lymph-nodes 
in  any  portion  of  the  body  becomes  much  simpler  and  is  a  valuable 
diagnostic  aid  (Fig.  105). 
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Acute  Inflammation.- 

forms  of  tuberculous  inflam- 
mations of  the  cervical 
lymph-nodes,  all  of  the 
acute  infective  processes  be- 
long to  one  of  two  groups : 

1.  Acute  infections  of 
the  submaxillary  lymph- 
nodes.  These  are  almost 
invariably  secondary  to  in- 
fections of  the  tonsils,  either 
the  faucial  or  pharyngeal 
tonsil,  or  due  to  carious 
teeth. 

2.  Acute  infections  of 
the  deep  cervical  chain. 
These  are  either  secondary 
to  furuncles  in  the  skin  or  to 
infective  processes  of  the 
pharynx.  The  diagnosis  of 
both  of   these  forms  is  comparatively 


With  the  exception  of  the  infrequent  acute 


Fig.  hi. — Lateral  View  of  a  Case  of  Branchio- 

GENic  Carcinoma  of  the  Neck. 

Note  the  serpentine  raised  edges  and  the  ulcerating 

centers. 


Fig.  ho. — Primary  Branchiogenic  Carcinoma  of  Neck 
(anterior  view\ 


easy   and  has  been   referred   to 
on  page  169. 

Acute  enlargements  of  the  cer- 
vical lymph-nodes  may  occur  in 
lymphatic  leukemia.  Here  the 
blood  changes  and  the  presence 
of  enlarged  nodes  in  other  re- 
gions will  serve  to  differentiate  it 
from  ordinary  acute  infective 
enlargements. 

Chronic  Enlargements  of 
the  Cervical  Lymph-nodes.— 
The  cervical  lymph-nodes  are 
more  frequently  enlarged  than 
those  of  any  other  portion  of  the 
body  and  in  the  majority  of  cases 
this  is  due  to  the  tubercle  bacil- 
lus. The  different  forms  of 
chronic  enlargements  of  the 
lymph-nodes  of  the  neck  belong 
to  one  of  the  following  groups: 
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(a)  Simple  hyperplastic  lymph-node  inflammation. 

(b)  Tuberculosis  of  the  cervical  lymph-nodes : 

1.  The  acute  form. 

2.  The  pseudo-leukemic  form. 

3.  The  chronic  form. 


Fig.  112. — Method  of  Examination  for  Enlargement  of  the  Deep  Cervical  Lymph-nodes  Along  the 
Borders  of  the  Sternocleidomastoid  Muscle. 
Both  patient  and  examiner  should  be  seated,  the  latter  sitting  upon  the  right  side  of  the  patient,  when  the 
size  and  number  of  the  nodes  of  the  left  side  is  to  be  determined  and  vice  versa  in  the  case  of  the  right  side. 
The  patient's  head  should  be  grasped  with  one  hand,  while  the  other  hand  is  inserted  along  the  anterior  border 
of  the  stemomastoid,  the  muscles  of  the  neck  being  relaxed  by  bringing  the  patient's  chin  down  somewhat 
toward  the  sternum. 


(c)  Pseudo-leukemia  or  Hodgkin's  disease. 

{d)  Lymphatic  leukemia. 

(e)  Lymphosarcoma. 

(/)  Secondary  carcinomatous  lymph-nodes. 

(g)  Syphilis  of  the  cervical  lymph-nodes. 

In  examining  any  case  in  which  by  a  process  of  exclusion  of  other 
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forms  of  tumors  of  the  neck  (see  page  184)  one  has  arrived  at  the  con- 
ckision  that  the  enlargement  is  due  to  the  lymph-nodes,  the  first  ques- 
tion to  be  considered  is,  are  these  lymph-nodes  primary  or  secondary 
in  nature? 

The  majority  oj  all  enlargements  oj  the  lymph- nodes  oj  the  neck  are 
secondary  in  nature,  only  a  small  percentage  being  primary.  In  this 
manner  one  can  first  exclude,  in  any  given  case,  the  so-called  primary 
forms,  which  are  as  follows: 

(a)  Lymphatic  leu- 
kemia. 

(b)  I>ymphosarcoma. 

(c)  Pseudo-leukemia 
(Hodgkin's  disease),  or 
mahgnant  lymphoma. 

The  chief  character- 
istics of  these  primary  en- 
largements are  the  follow- 
ing: 

Lymphatic  Leukemia. 
— In  this  disease  the  en- 
largement of  the  lymph- 
nodes  is  usually  quite  ex- 
tensive, being  distributed 
over  both  sides  of  the 
neck,  as  well  as  over 
the  axillary  and  inguinal 
regions.  The  glands 
themselves  are  soft  and 
quite  movable.  There  is 
no  tendency  to  any  adhe- 
sion   of    the    individual 

glands  to  each  other  or  to  the  surrounding  tissue.  There  is  also  no  ten- 
dency to  softening,  as  is  the  case  with  tuberculous  enlargements.  The  ex- 
amination of  the  blcod  will  show  the  presence  of  a  very  large  number  of 
lymphocytes,  so  that  the  proportion  of  white  to  red  corpuscles,  instead 
of  being  one  to  five  hundred,  is  sometimes  one  to  two.  The  disease 
may  occasionally  begin  in  a  very  acute  manner  with  fever,  etc.  (acute 
lymphatic  leukemia). 

Lymphosarcoma. — This  is  really  a  small  round-celled  sarcoma,  and 
usually  begins  in  one  lymph-node,  which  enlarges  rapidly.  The  growth 
soon  infiltrates  the  surrounding  tissue  and  there  is  often  early  ulceration 


Fig. 


-Method  of  Determining  Fluctuation   in  Suppu- 
rating Lymph-nodes  of  the  Neck. 
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of  the  skin  over  the  tumor.     Very  early  in  the  disease  there  are  evidences 
of  metastases  in  distant  parts  of  the  body. 

The  tumor  is  always  movable  on  the  deeper  structures  in  the  early 
stages,  so  that  it  can  be  distinguished  from  other  forms  of  sarcomata 
arising  from  the  deeper  tissues  of  the  neck.  The  diagnostic  points  are 
the  rapid  growth  of  the  tumor  and  its  firm  consistency.     It  is  much 

harder  than  a  tubercu- 
lous lymph-node  and 
has  a  marked  tendency 
to  ulceration. 

Pseud  o-leukemia, 
or  Hodgkin^s  Disease. 
— This  may  occasion- 
ally appear  in  an  acute, 
but  more  frequently  in 
a  chronic  form.  The 
nodes  become  en- 
larged at  first  on  one 
side  of  the  neck  and 
soon  afterward  those 
of  the  other  side  are 
affected.  This  is  ac- 
companied by  enlarge- 
ment of  the  axillary 
and  inguinal  lymph- 
nodes,  and  later  of 
the  bronchial,  medias- 
tinal, and  mesenteric. 
This  form  of  enlarge- 
ment of  the  lymph- 
nodes  is  progressive  in 
character.  It  affects 
the  lymph-nodes  all 
over  the  body,  usually 
more  or  less  symmetrically.  There  is  no  tendency  to  suppuration 
although  the  lymph-nodes  themselves  are  usually  soft,  but  may  be  firm. 
They  are  easily  movable  in  the  surrounding  tissue,  and  do  not  become 
adherent  to  the  skin,  which  is  movable  over  it.  Often  different 
nodes  of  one  group  become  adherent  to  each  other,  forming  quite 
large  tumors,  which  can  be  recognized  as  lymph-nodes  by  their  nodulated, 
soft  consistency  and  their  location  along  the  usual  area  of  distribution  of 


Fig.  114. — The  Relation  of  Tuberculous  Lymph-nodes  of  the 
Neck  to  the  Sternocleidomastoid  Muscle. 
I,  Several  large  nodes  which  are  fused  together,  lying  in  front  of 
the  muscle,  extending  as  far  forward  as  the  angle  of  the  jaw;  the  black 
area  at  the  lower  level  of  this  mass  indicates  a  sinus  covered  with 
tuberculous  granulation-tissue;  2,  a  similar  mass  situated  in  the  upper 
portion  of  the  posterior  cervical  or  occipital  triangle,  between  the 
upper  ends  of  the  sternocleidomastoid  and  trapezius  muscles;  the 
sternocleidomastoid  muscle  usually  lies  superficial  to  such  glandular 
masses,  the  latter  being  adherent  to  the  deep  vessels;  3,  mass  of  nodes 
at  lower  portion  of  posterior  cervical  triangle  (subclavian  triangle); 
the  black  area  at  the  center  of  this  mass  is  a  sinus  similar  to  the  one  in 
relation  to  the  other  nodes;  4,  outlines  of  sternocleidomastoid  muscle. 
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the  cervical  lymph-nodes.  The  enlargement  is  painless  as  a  rule  and 
not  accompanied  by  temperature. 

The  diagnosis  of  this  form  of  chronic  enlargement  of  the  cervical 
lymph-nodes  can  be  made  from  (a)  the  symmetrical  distribution  of  the 
lymph-node  enlargement,  (b)  the  absence  of  any  tendency  to  break  down, 
and  (c)  the  progressive  involvement  of  lymph-nodes  all  over  the  body, 
which  later  in  the  disease  cause  pressure  symptoms. 

The  latter  are:  dyspnea  through  pressure  on  the  trachea,  or  dys- 
phagia through  pres- 
sure on  the  esophagus. 
There  is  usually  ac- 
companying anemia 
and  cachexia.  No 
changes  in  the  blood 
occur  except  a  pro- 
gressive anemia,  thus 
serving  to  distinguish 
it  from  lymphatic  leu- 
kemia. There  is  great 
difficulty  in  differen- 
tiating a  true  case  of 
pseudo-leukemia  o  r 
malignant  lymphoma 
(Hodgkin's  disease) 
from  the  pseudo-leu- 
kemic  form  of  tuber- 
culous lymph-nodes 
first  described  by 
Fischer.  This  is  re- 
ferred to  on  page  183. 

If,  in  a  case  of  en- 
la  rgem  en  t    of     the 

lymph-nodes  of  the  neck,  one  has  excluded  these  three  primary  forms 
of  lymph-node  enlargement,  the  diagnosis  must  be  further  made  by 
excluding  one  after  the  other  of  the  following  secondary  forms: 

(a)  Carcinomatous. 

(b)  Syphilitic. 

(c)  Tuberculous. 

(d)  Simple  hyperplastic. 

(a)  Carcinomatous. — These  appear  in  the  neck  as  an  early  manifesta- 
tion of  the  presence  of  a  carcinoma  in  the  respective  territories  drained 


Fig.  115. — Tuberculous  Lymph-nodes  of  the  Neck. 
Observe  the  prominence  just  below  and  behind  the  angle  of  the 
jaw,  to  which  the  arrow  points.  The  black  area  at  the  lower  edge  of 
the  swelling  and  a  similar  area  at  the  lower  portion  of  the  neck  are 
two  sinuses  lined  with  yellowish  granulation-tissue,  characteristic  of 
tuberculosis. 
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by  the  cervical  lymph-nodes  (Fig.  71).  The  primary  carcinoma  may  be 
comparatively  easily  found,  so  that  the  diagnosis  is  not  difficult.  But 
there  are  cases  where  the  secondary  lymph-node  involvement  is  the  first 
evidence  that  a  carcinoma  exists  and  the  primary  growth  may  be  quite 
small.  The  characteristics  of  carcinomatous  lymph-nodes  are  that  they 
are  extremely  hard,  the  skin  is  movable  over  them,  and  they  are  easily 
movable  upon  the  underlying  and  surrounding  structures.  The  en- 
largement maybe  confined  to  the  lymph-nodes  of  one  region  (Fig.  71), 

for  example,  submax- 
illary or  deep  cervical, 
or  may  be  present  on 
both  sides  of  the  neck. 
The  diagnosis  can 
^^^^  S^^^^^^^H        ^^  made  {a)  from  the 

^H^PI^%  ^^^^^^^^H        extremely  firm  consis- 

^^  .^^^^^^^^^m        tency   of   the   tumors 

situated     in    places 
where   the   various 
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lymph-nodes  are  nor- 
mally found,  {h)  the 
age — usually  above 
forty,  {c)  presence  of 
cachexia,  {d)  negative 
findings  in  the  blood, 
and  {e)  the  discovery 
of  the  primary  focus. 
In  the  later  stages, 
when  ulceration  of  the 
overlying  skin  has 
taken  place,  the  case 
may  impress  one  as  a 
primary  branchio- 
genic  carcinoma  of  the  neck,  but  these  are  extremely  rare.  (Fig.  11 1.) 
In  some  cases  one  is  justified  in  making  a  diagnosis  of  a  primary  growth, 
if  a  careful  search  has  failed  to  reveal  any  other  primary  focus.  The 
only  conditions  which  could  be  confused  with  carcinomatous  lymph- 
nodes  are  those  cases  of  primary  branchiogenic  carcinoma  which  have  not 
broken  through  the  skin.  These  are  always  deeply  situated  along  the 
middle  of  the  sternocleidomastoid,  but  differ  from  secondary  carcinomat- 
ous lymph-nodes  by  being  firmly  attached  to  the  deeper  structures  of  the 
neck.     In  every  case  of  suspected  carcinomatous  enlargement,  one  should 


Fig.  116. — Enlargement   of   the   Submental  Lymph-nodes,  the 
Result  of  Tuberculous  Lymphadenitis. 
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examine  systematically  the  various  structures  of  the  head  where  a  primary 
carcinoma  occurs,  not  omitting  a  search  in  the  sinus  pyriformis,  anterior 
wall  of  the  pharynx,  and  interior  of  the  larynx. 

(b)  Syphilitic  Lymph-node  Enlargement. — These  occur  in  the  primary 
stage,  secondary  to  a  chancre  of  the  Hps,  tongue  (Fig.  88),  or  other  forms 
of  extragenital  infection  of  the  head  or  neck.  The  finding  of  the  primary 
focus  and  its  recognition  as  syphihtic  in  nature  will  render  the  diagnosis 
easy.  In  the  secondary  stage  of  syphilis  there  is  occasional  enlarge- 
ment of  a  few  of  the  lymph-nodes  of  the  neck.  The  presence  of  secon- 
dary eruptions  on  the  skin 

or  mucous  membrane 
often  accompanies  this 
condition  and  in  their  ab- 
sence the  only  forms  which 
need  to  be  differentiated 
from  them  in  this  secon- 
dary stage  are  simple  hy- 
perplastic  lymph-nodes, 
which  are  usually  much 
firmer  and  smaller.  In 
the  tertiary  stage,  one  will 
rarely  encounter  enlarge- 
ment of  the  deep  cervical 
or  internal  jugular  lymph- 
nodes,  which  cannot  be 
distinguished,  in  the  ab- 
sence of  a  history  of  syph- 
ihs,  from  simple  hyper- 
plastic or  tubercular  nodes 
until  ulceration  of  the  skin 
has  occurred.     At  such  a 

time  the  aspect  of  the  ulcer  will  remove  any  doubt  about  the  diagnosis. 
It  has  the  typical  appearance  of  the  syphilitic  processes  in  the  tertiary 
stage  elsewhere.  The  edges  are  somewhat  copper-colored  and  indu- 
rated, but  not  as  much  so  as  in  the  case  of  a  carcinoma.  They  show  the 
characteristic  steep  edges  of  a  syphilitic  ulcer  and  the  cutaneous  ulcera- 
tion is  always  more  extensive  than  in  the  case  of  tuberculosis.  In 
doubtful  cases,  the  administration  of  iodid  of  potassium  will  cause  a 
speedy  healing  of  the  enlarged  node  or  ulcer,  as  the  case  may  be. 

(c)  Tuberculous  Lymph-node  Enlargement. — As  a  rule,  tuberculosis  of 
the  cervical  lymph-nodes  appears  in  a  chronic  form,  with  the  following 


Fig.  117. — Distribution  of  Enlarged  Lymph-nodes  in  a 
Case  of  the  Pseudo-leukemic  Form  of  Tubercu- 
lous Lymph-nodes, 
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clinical  picture:  In  the  submaxillary  region  or  along  the  anterior  or 
posterior  borders  of  the  sternocleidomastoid,  or  in  the  posterior  triangle 
of  the  neck,  one  finds  slowly  enlarging,  soft,  non-adherent  tumors,  which 
soon  coalesce,  becoming  adherent  to  each  other,  and  to  the  surrounding 
tissues  and  skin.  This  adhesion  of  the  skin  may  not  take  place  until 
the  enlargement  has  become  quite  advanced.  At  an  early  period  there 
is  softening  and  pus  formation  and  the  caseous  gland  becomes  adherent 
to  the  surface  (Fig.  115),  fluctuation  becoming  distinct.     Unless  surgical 

measures   are    undertaken    at 
I  .   ,.^i   .    .  -  this  stage,  the  cheesy  pus  dis- 

charges through  the  skin  and 
a  tuberculous  sinus  forms. 
The  diagnostic  points  of  the 
chronic  form  of  tuberculous 
lymph-nodes  are  the  slowly 
forming,  soft  tumors,  which 
show  a  great  tendency  to  soft- 
ening and  pus  formation. 
There  are  no  evidences  of  in- 
flammation of  the  overlying 
skin  until  the  node  becomes  ad- 
herent to  it,  when  the  skin  be- 
comes of  a  bluish  color,  and 
there  is  quite  distinct  fluctua- 
tion. Before  making  a  posi- 
tive diagnosis,  however,  of  tu- 
berculous infection,  a  careful 
search  should  be  made  for  pri- 
mary foci  such  as  a  diseased 
pharyngeal     tonsil     (adenoid 


Fig.  118. — Anterior  View  of  Location  of  Various 
Forms  of  Tumors  of  the  Neck  (diagrammatic). 
M .  Dermoid  cysts  and  enlargements  of  the  submental 
nodes;  S,  tumors  and  inflammatory  enlargements  of  the 
submaxillary  lymph-nodes  and  salivary  glands;  B,  most 
frequent  location  of  branchial  cysts  and  parathyroids, 
C,  enlargements  of  the  deep  cervical  lymph-nodes;  T 
tumors  of  the  thryoid;  CR,  cervical  rib;  N,  subclavian 
aneurysms;    R,  retrosternal  goiter. 


vegetations)  or  of  enlarged 
caseous  tonsils,  or  of  a  chronic  middle-ear  suppuration.  These  three 
are  the  most  frequent  infection  atria  for  tuberculous  cervical  lymph- 
nodes  (see  Fig.  105).  The  less  frequent  ones  are  the  teeth  and  tongue. 
If  a  sinus  has  formed,  it  can  be  recognized  as  tuberculous  by  its  bluish 
undermined  edges  and  the  presence  of  flabby,  caseous  granulations 
lining  the  opening  in  the  skin.  This  form  of  lymph-node  enlargement 
occurs  most  frequently  during  the  first  twenty  years  of  Hfe,  but  must  be 
thought  of  in  examining  any  case,  even  at  a  later  period.  The  acute  form 
of  tuberculous  enlargement  of  the  lymph-nodes  is  not  frequent.  The 
clinical  picture  is  that  of  a  rapid  enlargement  of  the  submaxillary  and  deep 


INFLAMMATORY   PROCESSES.  1 83 

cervical  lymph-nodes,  accompanied  by  a  high  continous  fever,  with  morn- 
ing remissions  in  some  cases.  In  others  there  is  only  a  moderate  degree 
of  fever.  It  can  be  differentiated  from  the  other  acute  forms  of  infective 
lymph-node  inflammation  by  the  absence  of  a  primary  pus  focus  in  the 
skin  or  mucous  membranes  of  the  nose  or  throat.  There  is  also  less  pain 
and  swelling  of  the  surrounding  structures.  The  nodes  soon  become  ad- 
herent to  each  other,  pus  formation  occurs,  and  the  course  of  the  disease, 
such  as  sinus  formation  and  discharge  through  the  skin,  is  the  same  as  in 
the  chronic  form.  During  epidemics  of  so-called  glandular  fever,  more 
properly  called  Pfeiffer's  disease,  such  cases  of  acute  tuberculous  cervical 
lymph-nodes  are  apt  to  be  interpreted  as  this  disease,  and  vice  versa. 

Pfeiffer's  disease,  or  acute  glandular  fever,  is  usually  accompanied  by 
more  constitutional  symptoms,  such  as  a  rapid  pulse  and  higher  temper- 
atures, there  is  less  tendency  to  suppuration,  and  the  nodes  do  not  be- 
come adherent  to  each  other.  There  is  not  infrequently  the  history  of  an 
epidemic  of  this  disease. 

The  pseudo-leukemic  form  of  tuberculous  lymph-node  enlargement 
greatly  resembles  (Fig.  io8)  true  pseudo-leukemia  or  malignant  lymph- 
oma. It  not  infrequently  involves  lymph-nodes  on  both  sides  of  the  neck 
as  well  as  those  of  the  axillary  and  inguinal  regions,  but  there  is  not 
the  same  tendency  to  progressive  enlargement  as  is  the  case  with  true 
pseudo-leukemia.  The  only  crucial  test  in  moderately  advanced  cases  is 
by  the  excision  of  one  of  the  nodes,  and  its  inoculation  into  a  guinea-pig. 
This  pseudo-leukemic  form  of  tuberculous  lymph-node  inflammation  has 
been  fully  described  by  G.  Fischer.^  Its  clinical  recognition  is  of  con- 
siderable importance,  as  many  such  cases  are  erroneously  diagnosed  as 
true  pseudo-leukemia.  The  characteristic  difTerence  between  the  two  is 
the  less  marked  enlargement  of  the  lymph-nodes  in  tuberculosis,  the  fact 
that  the  mediastinal  and  abdominal  nodes  are  never  involved,  and  that 
there  are  no  pressure  symptoms,  no  anemia,  or  cachexia. 

The  differentiation  of  chronic  tuberculous  lymph-nodes  must  be 
made  (a)  from  syphilitic,  (h)  from  mahgnant  (most  often  lymphosarcoma, 
rarely  carcinoma),  {c)  from  pseudo-leukemic,  and  {d)  from  leukemic 
enlargement.  This  differentiation  has  been  referred  to  under  the 
separate  groups. 

Simple  Hyperplastic  Lymph-nodes. — This  last  form  of  lymph-node 
enlargement  is  characterized  by  the  presence  of  painless  soft  nodules, 
in  the  usual  location  of  the  cervical  lymph-nodes.  Rarely  they  are 
firmer  in  consistency.     The  diagnosis  can  be  made  from  the  fact  that 

^  "Deutsche  Chirurgie,"  Lieferung  34. 
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they  are  painless,  show  no  tendency  to  breaking  down,  are  freely  mov- 
able, not  matted  together,  and  cause  no  symptoms. 

TUMORS  OF  THE  NECK, 
Examination. — In  examining  a  tumor  of  the  neck  for  diagnostic 
purposes  one  should  conduct  the  examination  in  a  systematic  manner 
as  follows: 

1.  The  history  of  the  case. 

{a)  The  age  of  the  patient. 

{h)  When  did  the  tumor  appear?     Was  it  present  at  birth  or 

shortly  after?     Did  it  appear  at  infancy,  at  or  near 

puberty,  middle  or  old  age? 
(c)   Has  the  growth  of  the  tumor  been  rapid  or  slow  ? 
{d)  Where  did  the  tumor  first  show  itself? 
(e)   History  of  trauma,  etc. 
(/)   Is  the  tumor  subject  to  attacks  of  inflammation?     (This 

is  frequently  the  case  in  lymphangiomata.) 

2.  Physical  examination. 

A.  Inspection: 

I.  Location  of  the  tumor.     This  is  easy  to  note  unless  the  tumor 

spreads  over  both  sides  of  the  neck.  The  various  regions 
in  which  the  various  tumors  of  the  neck  occur  most  fre- 
quently, are: 

{a)  Submaxillary  and  submental  regions  (lymph-nodes,  tumors 
of  the  jaw,  dermoids  of  the  floor  of  the  mouth,  bran- 
chial cysts,  thyroglossal  cysts,  lipoma ta). 

Q))  Along  the  course  of  the  trachea  and  the  larynx  (goiter, 
thyroglossal  cysts,  thyrohyoid  bursas). 

(c)  Along  the  carotid  sheath  (lymph-nodes,  sarcomata  (deep), 
tumors  of  the  carotid  body,  aneurysms,  angioma  ta, 
branchial  cysts  and  branchiogenic  carcinomata,  pressure 
diverticula  of  the  esophagus,  osteoma  ta  of  the  spine). 

{d)  Supraclavicular  fossa  (lymph-nodes,  aneurysms,  osteomata, 
cervical  ribs). 

{e)  Suprasternal  fossa  (retrosternal  goiter  and  aneurysms). 

II.  Consistency  of  the  skin  over  the  tumor. 

{a)  Whether  it  is  bluish  or  reddened,  whether  movable  over  the 
tumor  or  adherent  to  it,  whether  ulcerated  or  marked  by 
chlated  veins. 

B.  Palpation: 

(a)  The  consistency  of  the  tumor.  Whether  it  is  hard  or  soft, 
semi-fluctuating,  or  cystic. 
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(b)  Whether  it  is  adherent  or  movable  to  the  underlying  tissues 

and  skin  covering  it. 

(c)  Its  relation  to  the  trachea  as  determined  by  the  swallowing 

test  (see  page  198) — a  symptom  frequently  pathogno- 
monic of  goiters. 

(d)  Pressure  symptoms  on  the  trachea,  vessels,  or  nerves,  and 

upon  the  esophagus. 

(e)  Examination  for  the  presence  of  expansile  pulsation  and 

thrill — a  sign  characteristic  of  aneurysm. 

(/)  Condition  of  sur- 
face of  tumor, 
whether  smooth 
or  nodulated. 

(g)  Whether  larger  af- 
ter eating  and 
then  smaller 
again  as  is  the 
case  in  press- 
ure diverticula 
of  the  esopha- 
gus. 

C.  Examination  of  Blood, 
Spleen,  Mouth,  and  of  Body  in 
General. — In  every  case  of  tu- 
mor of  the  neck,  one  should 
not  omit  the  general  examina- 
tion of  the  patient.  This 
should  include  (a)  the  mouth, 
ear,  nose,  and  throat,  with  the 
aid  of  the  special  instruments 
required  for  these  purposes ;  (b) 
the  blood  for  evidences  of  leuke- 
mia, anemia,  or  leukocytosis ;  (c)  the  condition  of  lymph-nodes  in  other 
parts  of  the  body,  e.  g.,  the  axillae,  inguinal  regions,  pelvis,  and  mesen- 
tery; (d)  the  spleen,  whether  enlarged  or  not,  as  a  part  of  the  clinical 
picture  of  a  pseudoleukemia  or  of  some  cases  of  lymphatic  leukemia; 
(e)  the  presence  or  absence  of  cachexia,  etc. 

D.  Auscultation  and  Percussion. — These  are  of  Httle  value  in  the 
diagnosis  of  tumors  with  the  exception  of  the  bruit  heard  over  aneurysms 
of  the  common  carotid  and  subclavian  arteries. 


Fig.  119. — T^ATKRAi.  View  of  Most  Frequent  Situ- 
ations OF  Tumors  of  the  Neck, 
P,  Parotid  tumors;  5,  submaxillary  neoplasms  and 
lymph-node  enlargements;  T,  enlargements  of  lateral 
lobes  of  thyroid;  C,  the  many  black  areas  correspond  to 
the  locations  of  the  larger  of  the  deep  cervical  nodes 
under  the  sternocleidomastoid  muscle  and  in  front 
of  and  behind  it;  A,  lymph-nodes  in  posterior  triangle 
of  neck;   A'',  subclavian  aneurysm. 
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Classification. — Tumors  of  the  neck  are  most  conveniently  divided 
into  the  cystic  and  soHd  varieties  for  diagnostic  purposes. 


f  Cystic. 

I.  Branchial    cysts. 

12.  Thyroglossal  cysts. 
I.  Those     which     are  j      3.  Lymphangioma    cysti- 
congenital  in  origin .  cum. 


4.  Hemangioma  caverno- 

sum  and  blood-cysts. 

5.  Thyrohyoid  bursas. 

6.  Cystic  goiter. 

7.  Diverticula      of     the 

esophagus. 


II.  Non-congenital 


8.  Cysts  of  accessory  thy- 

roids. 

9.  Echinococcus  cysts. 

10.  Sebaceous  cysts. 

11.  Dermoid  cysts. 

12.  Suppurating  lymph- 

nodes  (most  often  of 
a  tuberculous  nature). 


Solid. 

1.  Lipoma — solitary,     diffuse 

or  symmetrical. 

2.  Fibroma. 

3 .  Lymph  -nodes — t  u  b  e  r  c  u  - 

lous,  syphilitic,  or  leu- 
kemic, lymphosarcoma 
(seepage  177). 

4.  Osteoma. 

5.  Chondroma. 

6.  Sarcoma,  including  tumors 

of  the  carotid  body. 

7.  Carcinoma — 

Primar}':  From  the  skin 
or  branchiogenic  in 
origin. 

Secondary:  From  pri- 
mary focus  in  head,  lar- 
ynx, thyroid,  esopha- 
gus, or  breast. 

8.  Tumors  of  the  submaxillary 

salivary  gland. 

9.  Goiter,  benign  and  malig- 

nant. 

10.  Aneurysms  of  common  car- 

otid or  subclavian  arteries. 

1 1 .  Primary  tumors  of  the  paro- 

tid extending  to  the  neck. 

12.  Enlarged     accessory     thy- 

roids. 


Cystic  Tumors. 
The  chief  characteristics  of  the  various  forms  of  cystic  tumors  of 
the  neck  are: 

1.  Branchial  Cyst. — These  are  generally  located  in  the  submaxil- 
lary region  (Fig.  120)  or  along  the  middle  of  the  inner  border  of  the 
sternocleidomastoid.  It  has  the  sensation  of  a  tense  cyst,  is  oval,  elastic 
and  is  firmly  attached  to  the  deeper  tissues.  The  skin  is  movable  over  it 
unless  suppuration  has  occurred.  They  appear  at  birth  but  may  not 
begin  to  enlarge  sufficiently  to  be  recognized  until  adult  Hfe.  The 
contents  may  be  serous,  mucoid,  or  sebaceous  material.  They  are  most 
often  unilocular. 

2.  Thyroglossal   Cysts.— These  are  always  in   the  median   line 
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between  the  hyoid  bone  and  the  middle  of  the  trachea.     They  are 


Fig.  120. — Front  View  of  Branchial  Cyst, 


Fig.  121. — Side  View  of  a  Unilocular  Branchial  Cyst. 
Observe  its  position  in  the  superior  carotid  triangle  of  the  neck. 
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unilocular  like  the  branchial  cysts,  are  usually  small,  and  move  upward 
when  the  patient  swallows.  They  cannot  be  distinguished  from  cystic 
lymphangioma,  except  by  microscopic  examination  and  by  the  fact  that 
the  latter  neoplasm  (lymphangioma)  is  usually  quite  diffuse. 

3.  Congenital  Cystic  Lymphangioma  (Cystic  Hygroma)  .—These 
may  occur  either  as  unilocular  or  multilocular  tumors,  most  frequently 
situated  in  the  submaxillary  region.  Less  often  they  are  found  beneath 
the  occiput  and  in  the  supraclavicular  region.  They  arise  from  enor- 
mously dilated  lymph- vessels  and  vary  from  a  small  tumor  to  one  occupy- 
ing half  of  the  neck  (Fig.  122).  They  push  their  way  like  the  hemangio- 
mata  between  various  structures  of  the  neck,  but  rarely  cause  compres- 
sion symptoms.  They  are,  however,  subject  to  recurrent  attacks  of  in- 
flammation,   during 

V  ^^^^^^^^^^^^^^^^^H  which  they  increase  in 

W  .f^^^^^^^^^^^^l^^HI  size  and  the  skin  over 

f  ^gM^^HBIHIHnHI^H^HI  them   becomes    red- 

dened. 

They  are  almost 
always  present  at 
birth.  They  cannot 
be  differentiated  from 
those  branchial  cysts 
of  the  submaxillary  re- 
gion which  are  pres- 
ent at  birth,  except  by 
the  fact  that  their  con- 
tents is  a  clear  serous 
fluid  while  that  of 
the  branchial  cysts 
may  be  pure  serum 
or  mucus  or  sebaceous  material  with  or  without  hair.  Branchial 
cysts  are  more  circumscribed  and  never  attain  the  size  of  a  lymphangi- 
oma. 

4.  Hemangioma. — This  variety  of  tumor  occurs  in  two  forms  in 
the  neck: 

(a)  Cavernous  Hemangiomata. — These  are  multilocular  and  may 
occupy  one  side  of  the  neck  (Fig.  122),  contain  blood  and  grow  between 
all  of  the  tissue,  but  they  rarely  cause  pressure  symptoms.  A  simple 
capillary  angioma  occurs  quite  rarely  in  the  neck. 

{h)  Unilocular  or  Blood-cysts. — These  vary  from  a  walnut  to  a  child's 
head  in  size,  are  movable,  and  not  attached  to  the  skin.     They  often 


Fig.  122. — Congenital  Cystic  Lymph  Hemangioma  of  Neck. 
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cause  pressure  symptoms  such  as  dyspnea  and  dysphagia.  They  must 
be  differentiated  from  aneurysms,  cavernous  angiomata,  and  lipomata. 
In  the  first-named  there  is  a  bruit,  thrill,  and  expansile  pulsation.  In 
the  cavernous  angiomata  there  is  a  history  of  their  presence  at  birth 
and  they  are  multilocular.  The  lipoma  is  firmer  and  quite  rare  in  the 
regions  in  which  blood- cysts  are  found. 

5.  Thyrohyoid  Bursas. — These  occur  most  frequently  over  the  thy- 
roid cartilage  (bursa  ante- thy roidea)  or  on  the  thyrohyoid  membrane. 
They  are  the  size  of  a  small  nut  and  accompany  the  movements  of  the 
thyroid  in  swallowing,  and 
are  apt  to  be  painful  at 
times  in  rheumatic  persons. 
They  must  be  differentiated 
from  cysts  of  an  aberrant 
or  accessory  thyroid. 

6.  Cystic  Goiter.— This 
usually  involves  one  or  both 
of  the  lateral  lobes  of  the  thy- 
roid. It  may  be  of  large  size 
and  cause  considerable  ele- 
vation of  the  skin  (Fig.  123). 
It  gives  a  distinct  sense  of 
fluctuation  and  moves  up- 
ward during  the  act  of  swal- 
lowing. 

7.  Diverticula  of  the 
pharynx  or  esophagus  are 
always  on  the  left  side  and 
there  is  a  history  of  their 
alternately  full  and  empty 
condition.  They  are  quite 
rare  in  the  neck. 

8.  Cysts  of  the  Accessory  Thyroids.— These  are  found  in  the 
typical  location  of  these  structures  (Fig.  118)  and  are  quite  small  and 
appear  usually  after  the  age  of  puberty.     They  are  very  rare. 

9.  Echinococcus  cysts  are  quite  rare  and  are  found  close  to  the 
sheath  of  the  carotid  vessels  or  in  the  stemomastoid  itself.  They  cannot 
be  differentiated  from  tuberculous  lymph-node  abscesses,  except  that  in 
the  latter  there  is  the  history  of  a  solid  tumor  which  has  softened  and  is 
quite  adherent.     This  speaks  for  tuberculosis. 


Fig.  123. — Anterior  View  of  an  Enormous  Cystic  Goiter. 
It  occupied  all  the  space  between  the  sternocleido- 
mastoid muscle  on  either  side,  the  lower  jaw  above,  and  the 
sternum  below,  and  contained  a  brownish  gelatinous  fluid 
with  cholesterin  crystals. 
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10.  Sebaceous  Cysts. — These  are  quite  superficial,  small,  and 
stretch  the  overlying  skin  over  them  considerably.  They  may  also  be 
adherent  to  the  skin. 

11.  Dermoid  cysts  occur  in  the  median  Hne,  especially  just  below 
the  chin.  They  are  firmer  and  more  doughy  in  consistency  than  any  of 
the  other  cysts  occurring  in  these  locations. 

Solid  Tumors. 

1.  Lipomata. — These  usually  occur  as  subcutaneous  or  intermuscu- 
lar soft  elastic  tumors,  not  adherent  to  the  skin.     They  may  occur  as 

solitary  tumors  upon  one 
side  of  the  neck  or  as  larsfer, 
more  diffuse  tumors.  They 
are  usually  more  or  less  fixed 
at  their  base  and  when  the 
skin  is  stretched  over  them 
during  examination,  show- 
ing a  distinct  division  into 
lobules.  They  may  attain 
an  enormous  size.  They 
also  tend  to  develop  into  the 
depth,  growing  in  between 
the  various  structures. 

A  form  of  diffuse  lipoma 
(Fig.  125)  may  occur  in 
which  the  fatty  tissue  grows 
indiscriminately  between 
the  other  structures  of  the 
neck,  burrowing  between 
the  muscles  and  vessels. 
This  condition  may  be 
present  in  connection  with 
a  peculiar  form  of  multiple  fatty  tumors  situated  more  or  less  symmetri- 
cally over  the  entire  body  and  called  symmetrical  Hpomatosis.  A  deep 
or  subfascial  form  also  rarely  occurs  which  simulates  the  softer  forms 
of  soHd  tumors,  such  as  goiter  or  tense  cystic  tumors. 

2.  Chrondromata  are  very  rare  and  arise  from  aberrant  islands  of 
cartilage  in  the  vicinity  of  the  parotid.  The  skin  is  movable  over  them 
and  their  firm  consistence,  like  that  of  the  cartilage  of  the  nose,  is  quite 
typical.     They  occur  in  young  people. 

3.  Osteoma ta  usually  occur  in  the  lower  part  of  the  neck  as  out- 


FiG.  124. — Large  Cystic  Goiter. 
Extending  from  level  of   lower  jaw  almost  to  sternum. 
This   patient  also  had  a  marked  kyphosis,  due  to  old  age. 
(Side  view  of  same  patient  shown  in  Fig.  123.) 
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growths  from  the  spine,  ribs,  and  clavicles.  Their  bone-Hke  consistency, 
location,  and  fixation  aid  in  differentiating  them  from  every  other 
form  of  solid  tumors,  even  without  the  use  of  the  ^-ray.  The  only 
condition  which  resembles  an  osteoma  at  the  base  of  the  neck  is  a  cervi- 
cal rib,  which  was  described  on  page  161.  Such  a  supernumerary  rib  is 
thinner  and  more  frequently  causes  pressure  of  the  adjacent  nerves  and 
vessels  than  an  osteoma. 

4.  Fibromata. — ^These  usually  occur  as  soft  pedunculated  tumors 
of  the  skin,  often  associated  with  a  gen- 
eralized condition  of  fibroma  mollus- 
cum  (Fig.  441). 

5.  Solid  Tumors  of  the  Submax- 
illary Salivary  Gland  (Fig.  126).— 
These  appear  in  the  typical  location 
of  the  submaxillary  salivary  gland 
just  below  the  lower  jaw  close  to  its 
angle.  They  are  either  chondroma ta 
or  mixed  tumors  and  must  be  differen- 
tiated from  enlargement  of  the  sub- 
maxillary lymph-nodes  due  to  tuber- 
culosis or  malignant  disease  (such  as 
carcinoma).  The  former  may  be  ex- 
cluded by  the  firm  consistency  of  the 
tumor  and  the  latter  by  the  absence  of 
a  primary  growth. 

6.  Goiter. — Here  the  tumor  is  situ- 
ated in  the  region  usually  occupied  by 
the  thyroid  gland  along  either  side  and 
across  the  middle  of  the  trachea  (Fig. 
133.  It  may  be  soft  or  quite  firm, 
varying   in  this   respect   according  to 

whether  it  is  parenchymatous,  colloid,  or  fibrous  in  character.  When 
the  patient  swallows  a  glass  of  water  the  tumor  moves  upward  on  ac- 
count of  its  attachment  to  the  trachea.  The  skin  is  movable  over  the 
tumor.     Goiter  is  considered  separately  on  page  198. 

7.  Sarcomata. — These  arise  in  the  deeper  parts  of  the  neck  and  grow 
toward  the  surface.     They  may  arise  from  the  following  structures : 

(a)  The  carotid  body. 

(b)  The  connective  tissue  of  the  carotid  sheath. 

(c)  From  the  cervical  lymph-nodes. 

(d)  From  the  thyroid  gland. 


Fig.  125. — Symmetrical  Lipomatosis. 
In  this  case  the  entire  neck  from  the 
sternocleidomastoid  on  each  side  was  oc- 
cupied by  a  diffuse  hpomatous  tumor.  Li- 
pomata  were  distributed  symmetrically  over 
both  deltoid  regions,  over  the  abdomen  on 
either  side  of  the  median  line,  and  over  both 
gluteal  regions. 
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(a)  Tumors  Arising  from  the  Carotid  Body  (also  called  Luschka's 
gland). — These  are  usually  endothelioma ta  and  appear  in  middle-aged 
or  old  people.  The  tumor  may  remain  quite  small  and  benign  for  many 
years,  and  then  suddenly  begin  to  grow  and  pursue  a  rapidly  malignant 
course.  It  is  situated  at  the  point  of  bifurcation  of  the  common  carotid 
artery.     It  invades  the  vessel  sheath  in  its  growth.     The  tumor  is  soft  and 


Fig.  126. — Solid  Tumor  of  the  Submaxillary  Salivary  Gland. 

Fhis  illustration  shows  how  these  tumors  appear  to  come  from  behind  the  lower  jaw,  projecting  outward  in 

the  submaxillary  region.     (See  text.) 


compressible,  attaining  the  size  of  a  hen's  egg,  and  shows  no  expansile 
pulsation  or  thrill  like  an  aneurysm.  It  is  much  firmer  than  a  branchial 
cyst,  appears  at  a  later  period  in  life,  and  grows  more  rapidly.  It  has 
a  transmitted  pulsation  due  to  its  relation  to  the  larger  vessels  of  the 
neck. 
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(b)  Sarcomata  arising  from  the  carotid  sheath  itself  grow  rapidly  and 
are  firmly  fixed  to  the  deeper  structures  of  the  neck,  although  they  are 
not  adherent  to  the  skin  until  a  later  period  when  they  may  ulcerate  and 
present  a  sloughing  mass.  They  cause  pressure  symptoms  such  as 
dysphagia,  dyspnea,  neuralgia,  and  paralysis  of  the  recurrent  laryngeal 
nerve  at  an  early  stage  of  their  growth. 

They  are  of  firm  consistency  and  usually  occur  in  middle-aged  or  old 
persons.     Their  location  under  the  sternocleidomastoid  muscle,  rapid 
growth,  fixation  to  the  deep  structures,  and  pressure  symptoms  render 
their    diagnosis    comparatively 
easy.     Lymphosarcomata   and 
sarcoma  of  the  thyroid  are  dis- 
cussed on  page  201. 

9.  Carcinoma. — This  form 
of  tumor  of  the  neck  may  be 
primary  or  secondary.  The 
former  is  very  rare  and  may 
arise  in  the  skin  either  (a)  from 
an  old  ulcer  or  a  scar  or  (b)  in 
the  deeper  tissue  from  the 
branchial  fistulae  or  from  aber- 
rant thyroids. 

(a)  Primary  Carcinoma. — 
The  cutaneous  carcinomata  pre- 
sent the  same  characteristics  as 
elsewhere.  The  deeper  forms 
of  primary  carcinoma  are  usu- 
ally rapid  in  their  growth  and 
located  just  below  the  angle  of 
the  jaw  or  at  the  middle  of  the 
sternocleidomastoid  muscle  at 
the  same  location  as  the  branch- 
ial cyst  (Fig.  120).  They  occur 
late  in  life  and  become  adherent 

to  the  vessels  early  and  cause  ulceration  of  the  skin,  with  everted  hard 
edges  (Fig.  in).  The  diagnosis  of  a  primary  branchiogenic  carcinoma 
may  be  made  if  the  growth  has  the  typical  induration  of  carcinoma, 
situated  in  the  usual  cyst  location  of  a  branchial  cyst.  They  are  fixed 
and  cause  pressure  symptoms  only  at  a  late  period.  The  growth  is 
harder  than  a  sarcoma  and  there  is  often  involvement  of  the  regional 
lymph-nodes  (deep  cervical). 
13 


Fig.    127. — Anterior   View   of  Carcinoma  of  the 
Thyroid. 
Causing  displacement  of  the  trachea  (T)  to  the 
left:   G,  Secondary  enlargement  of  the  cervical  lymph- 
nodes,  of  a  carcinomatous  nature. 
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Primary  carcinoma  of  the  thyroid  is  situated  lower  in  the  neck.  It 
is  attached  to  the  trachea  and  soon  displaces  the  latter  (Fig.  127). 

(b)  Secondary  Carcinoma. — This  form  of  solid  tumor  can  be  readily 
diagnosed  from  the  fact  that  it  involves  the  lymph-nodes  draining  the 
mouth,  nose,  ear,  pharynx,  or  thyroid  (Fig.  105).  The  secondary  car- 
cinomatous tumors  are  very  hard,  cause  early  pressure  symptoms,  and  Hke 
the  sarcomata  and  primary  carcinomata  ulcerate  quite  early.  The  diagno- 
sis can  be  made  from  the  consistency  of  the  tumor  and  its  location.  The 
latter  corresponds  with  that  of  the  submaxillary,  or  deep  cervical  lymph- 
nodes.  One  should  search 
for  a  primary  growth  in 
the  head,  larynx,  esopha- 
gus and  thyroid,  breast  or 
stomach  (supraclavicular 
nodes).  The  latter  is  a 
rare  occurrence. 

At  times  the  external 
tumors  may  be  enormous 
and  even  bilateral  and 
the  primary  growth  be 
an  insignificant  one,  hid- 
den in  some  obscure  place 
hke  the  sinus  pyriformis 
or  the  anterior  wall  of 
the  pharynx.  One  should 
always  examine  in  their 
order:  the  face,  mouth, 
tongue,  nasopharynx,  lar- 
ynx, esophagus,  ear,  sal- 
ivary glands,  thyroid,  and 
rarely  the  stomach. 

Primary  carcinoma  of 
the    esophagus   may   at 
times  first  involve  the  deep  cervical  nodes  to  such  an  extent  that  the  tu- 
mor is  diagnosed  as  a  primary  one  of  the  submaxillary  saUvary  gland. 

The  secondary  carcinomatous  nodes  are  often  movable  and  pain- 
less for  a  considerable  period  and  may  be  the  first  sign  to  direct  suspi- 
cion toward  a  mahgnant  growth  in  the  region  which  they  drain.  They 
are  much  firmer  than  tuberculous  nodes  and  the  latter  are  infrequent 
at  such  a  late  period  of  life.  Primary  branchiogenic  carcinomata,  as 
was  stated  above,  become  adherent  quite  early  to  the  vessels  and  cause 
severe  pain. 


Fig.  128. — Lateral  View  of   Case  of   Carcinoma  of   the 
Thyroid. 
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Diseases  of  the  Thyroid  Gland. 

The  thyroid  gland  is  composed  of  a  lateral 
lobe  lying  upon  either  side  of  the  trachea  and  a 
median  isthmus.  The  gland  parenchyma  con- 
tains a  large  percentage  of  iodin,  so  that  it  is 
now  generally  accepted  that  its  secretion  assists  in 
metabolism.  Behind  the  lateral  lobes  lie  the  four 
parathyroid  bodies. 
Their  removal  during  a 
thyroidectomy  .causes 
the  condition  known 
as  tetany. 

Absence  or  lack  of 
perfect  development 
of  the  thyroid  gland 
causes  a  congenital 
condition  known  as 
cretinism,  or  cachexia 
strumipriva  (see  Fig. 
129).  It  may  follow 
removal  of  the  entire 
gland.  The  symptoms 
of  this  loss  of  function 
of  the  thyroid  are :  (a) 
retarded  growth ;  (b)  a 
waxy,  soft  skin;  (c)  a 
small,  low -tension 
pulse  with  attacks  of 
syncope ;  (d)  apathy 
or  defective  mentality. 

Enlargements  of 
the  thyroid  gland  are 
called  goiters.  They 
may  be  of  benign  or 
malignant  nature.  If  accompanied  by  symptoms 
due  to  excessive  thyroid  secretion,  the  resultant 
group  of  symptoms  is  called  Exophthalmic  goiter, 
or  thyrotoxicosis,  or  hyperthyroidism. 

Non-malignant  Goiter. 
This  may  involve  the  thyroid  gland  proper, 
or   one  of  the  accessory  thyroids.     The   patho- 


FiG.  129. — Cretinism  or  Cachexia 

Strumipriva. 

Griindlcr's  case  ('  'Beitrage  zur  klin. 

Chirurgie,"  vol.  i). 
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logic  changes   are  the   same  in  both,  and  the  diagnosis  of  which  one 
is  involved  can  only  be  made  from  the  location. 

The  chief  questions  in  every  case  of  non-maHgnant  goiter  are: 

(a)  Whether  the  suspected  tumor  is  a  goiter. 

(b)  What  is  the  extent  of  the  involvement  and  the  variety  ? 

(c)  Are  pressure  symptoms  present  or  is  it  a  part  of  an  exophthal- 
mic goiter  case  ? 

A  goiter  of  the  accessory  thyroids  will  have  all  the  chnical  char- 
acteristics of  the  true  goiter,  but  its  situation  is  different  and  it 
is  not  attached  to  the  trachea. 

A  goiter  involving  the  thyroid  gland 
proper  causes  a  prominence  in  the  lower 
portion  of  the  neck  (Fig.  131)  best  seen 
when  looked  at  from  the  side.  It  may  be 
most  marked  in  the  median  line  if  it  in- 
volves the  isthmus  or  more  on  one  side  if 
one  lobe  is  involved,  or  be  butterfly-like 
causing  a  prominence  on  both  sides  con- 
nected by  a  bridge  (Fig.  134). 

Tumors  of  the  thyroid,  unless  a 
brawny,  board-Hke  infiltration  exists,  move 
upward  with  the  trachea.  This  can  be 
determined  by  permitting  the  patient  to 
swallow  some  water  while  the  tumor  is 
grasped  with  the  fingers  (Fig.  135).  This 
is  absent  in  goiters  of  the  para-  or  acces- 
sory thyroids. 

The  extent  of  involvement  can  be  as- 
certained  by  flexing  the  head   upon   the 
neck  and  palpating  the  tumor  while  stand- 
ing behind  the  patient. 
The  varieties  of  enlargement  are: 

1 .  Simple  Parenchymatous. — This  occurs  at  any  age  but  is  especially 
frequent  in  young  people.  It  usually  involves  the  entire  gland,  is  soft 
and  smooth,  and  rarely  causes  pressure  symptoms.  It  may  give  the 
sensation  of  fluctuation.  Any  of  the  other  forms  may  develop  in  it.  It 
may  begin  during  adolescence  or  pregnancy  and  remain  stationary. 

2.  Thyroid  Adenoma. — This  is  the  most  frequent  form.  It  causes 
firm,  nodular  tumors,  whose  outlines  are  quite  sharp.  It  often  contains 
small  cysts  and  its  acini,  which  resemble  those  of  the  normal  thyroid, 
may  coalesce  to  form  large  fluctuating  cysts  forming  very  prominent 


Fig.  130. — Schematic  Representa- 
tion OF  Compression  and  Rota- 
tion OF  THE  Trachea  from 
Unh^ateral    Goiter    (Kocher). 
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tumors  (Fig.  123).  This  form  (adenoma)  involves  only  a  portion  of  the 
gland,  either  one  lobe  (Fig.  131)  or  the  isthmus.  Pressure  symptoms 
such  as  dyspnea  are  marked  if  it  compresses  the  trachea.  If  smaller 
or  larger  collections  of  colloid  material  occur  it  gives  it  a  doughy  con- 
sistency. 

3.  Fibrous  Goiters. — These  occur  as  enormously  hard  nodules  or  as  a 
diffuse  induration  of  one  lobe  or  of  the  entire  gland.  In  the  latter 
form  they  cause  pressure  symptoms  quite  early.  This  form  is  often 
associated  with  symptoms  of  hypothyroidism. 


Fig.  131.- — Front  View  of  Goiter. 
The  enlargement  involved  the  isthmus  and 
left  lobe.     The  upper  line  (i)  shows  how  much 
tumor  rises  during  the  act  of  swallowing  from 
its  normal  position  at  (2). 


Fig.    132. — Lateral   View  of   Goiter   Shown   in 

Fig.  131 
Showing  most  frequent  position  in  neck  of  goitrous 
enlargements. 


4.  Vascular  Goiters. — This  variety  presents  a  distinct  pulsation  or 
thrill  of  the  goiter  due  to  the  enlargement  of  the  vessels.  There  are 
murmurs  to  be  heard  over  the  tumor. 

Pressure  symptoms  are  most  marked  if  the  posterior  part  of  one 
or  both  lateral  lobes  are  involved,  or  if  there  is  a  retrosternal  goiter. 
These  pressure  symptoms  are: 

(a)  Those  due  to  pressure  on  the  trachea.  The  trachea  is  either 
curved  to  one  side  (Fig.  130)  or  it  Is  rotated  or  it  is  bilaterally  compressed 
(saber- sheath  trachea).  If  moderate  there  is  dyspnea,  cyanosis,  and 
some  stridor.     If  the  pressure  is  of  high  degree  asphyxia  may  result. 
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The  extent  of  this  pressure  on  the  trachea  may  be  ascertained  by  a 
laryngoscopic  examination,  by  the  degree  of  dyspnea  and  the  use  of  the 

^-ray    as    recently    sug- 
gested by  von  Bruns. 

(b)  Pressure  on  the 
recurrent  laryngeal  nerve. 
This  is  quite  rare  and 
causes  hoarseness ,  "a 
brassy  cough,  and  apho- 
nia. Death  may  ensue 
suddenly  from  spasm  of 
the  glottis. 

(c)  Pressure  on  the 
sympathetic  is  also  rare 
and  causes  vasomotor 
disturbances  of  the  skin 
of  the  face  and  neck  and 
a  dilatation  of  the  pupil 
on  the  side  upon  which 
pressure  is  exerted. 

(d)  Pressure  on  the 
esophagus  is  less  frequent 

than  any  of  the  above  and  results  in  difficulty  in  swallowing. 

A  retrosternal  goiter  produces 
dullness  over  the  manubrium  (Fig. 
167),  may  cause  pressure  on  the 
trachea,  and  this  tracheal  stenosis  be 
the  only  symptom.  It  may  also 
compress  the  large  veins,  the  innom- 
inate artery,  and  the  esophagus. 

The  diagnosis  of  the  presence  of 
a  retrosternal  goiter  can  only  be 
made  from  the  pressure  signs  and 
the  x-ray. 

A  retrosternal  goiter  must  be 
differentiated  from  other  varieties  of 
mediastinal  tumors,  such  as  sarco- 
mata, aneurysms,  and  esophageal 
diverticula  which  could  produce  the  fig.  i34.-lateral  view  of  same  case 
same  symptoms  (see  page  ^76).     In  Shown  inFig.  133.  of  parenchymatous 

•^       ^  ^  I-    o     vj  /     /  Goiter  Involving   Isthmus  and  Lat- 

retrosternal  goiter   the   dyspnea   is  eral  lobes. 


Fig.  133. — Parenchymatous  Goiter. 
Causing   enlargement  of  right  (i?)  and  left  (L)  lateral  lobes 
and  isthmus  (M)  of  thyroid.    The  palpable  outlines  of  the  tumor  are 
traced  upon  the  neck  in  black. 
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intermittent,  varying  with  the  rise  and  fall  of  the  tumor  during  respira- 
tion. 

Retrotracheal   and  retroesophageal   goiters  also  occur  and  en- 
circle the  corresponding  structures. 

^  Malignant  Goiter. 

Both  sarcoma  and  carcinoma  occur  rather  infrequently.  Sarcoma 
occurs  at  an  earlier  age  (thirty  to  fifty)  than  carcinoma  (forty  to 
sixty).  Sarcoma  grows 
more  rapidly  than  carci- 
noma and  attains  a  much 
larger  size.  Both  can  be 
distinguished  from  non- 
mahgnant  goiters  by  the 
fact  that  they  cause  a 
steady,  at  times  quite 
rapid,  enlargement  of  the 
gland  and  the  pressure 
symptoms  on  trachea, 
esophagus,  nerves  and 
blood-vessels,  especially 
the  internal  jugular,  are 
very  marked  (Fig.  127). 
Both  forms  of  jieoplasm 
are  much  harder  than  the 
ordinary  forms  of  goiter. 
Sarcoma  causes  a  uniform 
enlargement,  while  car- 
cinoma is  quite  nodu- 
lated, accompanied  by 
enlarged  hard  lymph- 
nodes,  and  is  very  pain- 
ful. 

Carcinoma  of  the  thy- 
roid produces  early  me- 
tastases in  the  long  bones  and  skull. 

One  must  suspect  a  malignant  change  in  a  goiter  if  it  suddenly  begins 
to  grow  after  the  age  of  thirty-live,  according  to  Kocher. 

Thyroiditis  and  Strumitis. 
Inflammations  both  of  the  normal  thyroid  gland  and  of  a  goiter  may 
occur.     The  term  "  thyroiditis  "  is  employed  to  indicate  an  inflammation 
of  a  normal  thyroid,  while  that  of  "  strumitis  "  means  an  inflammation  oc- 


FiG.  135. — Method  of  Grasping  Tumors  or  the  Thyroid  to 
SHOW  their  Relation  to  the  Trachea. 
The  lobes  of  the  enlarged  thyroid  are  grasped  between  the 
index-finger  and  thumb,  and  the  patient  instructed  to  swallow. 
During  the  act  of  swallowing  the  tumor  moves  distinctly  upward, 
and  sinks  again  after  cessation  of  the  same. 
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curring  in  a  goiter.  The  latter  is  quite  rare  as  an  acute  condition,  but  is 
more  frequent  in  a  chronic  form  than  a  thyroiditis.  The  symptoms  are 
identical  in  both. 

They  may  follow  injury  to  the  neck  in  the  vicinity  of  the  gland  or 
occur  during  the  course  of  some  general  disease,  such  as  typhoid,  mala- 
ria, articular  rheumatism,  scarlatina,  variola,  and  pyemia.  The  diag- 
nosis presents  no  difficulties,  if  one  remembers  the  normal  situation  of 
the  thyroid.  The  gland  can  be  felt  to  be  considerably  swollen  and  in- 
durated.    It  is  quite  tender  and  the  pains  radiate  toward  the  face  and 

the  ear.  In  the  very  acute 
cases,  there  is  redness  of 
the  overlying  skin. 

The  leukocytosis, 
pulse-rate,  and  tempera- 
ture vary  with  the  severity 
of  the  infection,  being 
higher  in  the  very  acute 
cases.  The  swollen  gland 
may  compress  the  trachea 
and  esophagus  and  cause 
transitory  symptoms  of 
stenosis,  dyspnea,  and  dys- 
phagia respectively.  If 
the  inflammation  goes  on 
to  suppuration,  the  sur- 
rounding tissue  becomes 
edematous  and  tender 
and  pus  forms  in  the 
gland.  This  may  be  as- 
certained by  the  persis- 
tence of  the  temperature 
and  the  increase  of  the  local  signs  and  leukocytosis. 

The  pus  may  escape  externally  through  perforation  of  the  skin  or 
rupture  into  the  trachea,  esophagus,  or  mediastinum. 
Syphilis  of  the  thyroid  is  very  rare. 

Tuberculosis  of  the  thyroid  is  also  an  infrequent  condition.  It 
occurs  between  the  ages  of  thirty  and  forty  and  causes  caseous  deposits 
in  the  gland  with  the  formation  of  typical  tuberculous  sinuses. 

Aberrant  goiters  occur  in  the  region  above  and  below  the  hyoid  bone 
and  in  the  tongue  along  the  course  of  the  thyroglossal  duct.  The  condi- 
tion is  an  infrequent  one. 


Fig.  136. — Unilateral  Right-sided  Goiter. 
The  arrow  points  to  the  tumor  along   the   inner  side  of 
the  lower  portion  of  the  sternocleidomastoid  muscle,  caused  by 
the  goiter. 


TUMORS   OF   THE   NECK. 


203 


Exophthalmic  Goiter  (Hyperthyroidism). 

The  diagnosis  of  this  condition  may  be  made  from  the  presence  of 
a  group  of  four  symptoms,  exophthalmos,  tachycardia,  a  goiter,  and  a 
fine  tremor. 

It  may  occur  as  a  disease  without  any  marked  enlargement  of  the 
thyroid  or  be  accompanied  by  any  of  the  various  forms  of  goiter.  Usually, 
however,  there  is  considerable  enlargement  and  vascularity  of  the  gland. 

The  exophthalmos  is  bilateral  and  (Figs.  137  and  138)  accompanied 
by  certain  typical  ocular  symptoms  which,  however,  are  not  constantly 


Fig.  137. — Front  View  of  Case  of  Exophthalmic 
Goiter. 
The  bulging  of  the  eyes  resulting  in  abnormal 
separation  of  the  Hds  is  well  shown.  The  thyroid 
in  this  case  was  greatly  enlarged,  of  the  parenchyma- 
tous variety,  and  involved  both  right  and  left  lobes 
and  the  isthmus  of  the  thyroid,  all  of  which  were 
quite  prominent.     The  pulse-rate  was  152. 


Fig.    138. — Side   View   of  Case  of   Exoph- 
thalmic Goiter. 
Note  the  protrusion  of  the  eyeballs  and  the 
marked  prominence  over  the  thyroid  region,  due 
to  the   presence   of   a  parenchymatous  goiter  of 
both  lobes  and  isthmus  of  the  thyroid. 


present.  These  latter  are  the  Stellwag  symptom  (abnormal  wideness  of 
the  palpebral  opening),  the  Moebius  symptom  (a  lack  of  convergence 
of  the  two  eyes),  and  the  von  Graefe  symptom  (the  upper  lid  does  not 
follow  the  eyeball  when  it  is  moved  down).  The  tachycardia  varies 
from  ninety  to  one  hundred  and  forty  beats  or  even  higher  in  severe 
cases.  The  face  and  neck  are  flushed  and  there  are  frequent  attacks 
of  profuse  perspiration,  especiaUy  of  the  extremities.  Acute  dilatation  of 
the  heart  may  occur  at  intervals,  without  any  prodromal  symptoms. 
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There  is  also  great  irritability,  attacks  of  indigestion  and  diarrhea.  The 
course  of  the  disease  is  either  acute  or  there  are  exacerbations  from  time 
to  time,  and  death  may  occur  suddenly  from  the  acute  cardiac  dilatation. 
The  goiter  is  moderately  firm,  not  as  large  as  in  ordinary  cases,  and 
often  so  vascular  as  to  show  a  distinct  bruit. 

The  tremor  is  of  a  very  fine  character,  best  seen  when  the  hands 
are  extended.     There  is  often  great  muscular  weakness  (myasthenia). 
From  time  to  time  there  are  attacks  of  vomiting  and  diarrhea  as 
well  as  of  palpitation  and  angina  pectoris. 

The  larval  or  jormes  jrustes  of 
exophthalmic  goiter  are  apt  to  be 
overlooked.  In  these,  any  of  the 
above  symptoms,  such  as  tachycar- 
dia, tremor,  sweating,  and  palpita- 
tion, may  accompany  a  goiter  and 
not  be  correctly  interpreted  as  due 
to  it.  There  are  also  many  cases 
which  pursue  a  chronic  course  in 
which  the  only  symptoms  are  great 
vascularity  of  the  goiter,  tachycardia 
and  psychic  unrest. 

Edema  of  the  Glottis. 
This  is  usually  secondary  to  in- 
flammmatory  conditions  in  the  vi- 
cinity spreading  to  the  loose  con- 
nective tissue  of  the  aryepiglottic 
folds.  The  swelling  causes  marked 
dyspnea,  cyanosis,  and  stridor.  The  symptoms  may  appear  so  rapidly 
that  death  occurs  immediately.  The  diagnosis  may  be  made  from  the 
onset  of  the  above  symptoms  during  the  course  of  a  peritonsillar  (Fig. 
139)  or  perichondritic  suppuration  or  as  a  complication  of  a  Lud wig's 
angina  deep  phlegmon  of  floor  of  mouth)  or  of  ulcerative  laryngeal 
processes. 

The  diagnosis   can   be   confirmed   by   laryngoscopic  examination. 
One  can  see  the  swollen  aryepiglottic  folds  almost  touching  each  other. 


Fig.  139. — Peritonsillar  Abscess. 
PA ,  Prominence  along  anterior  pillar  of  fauces 
and  caused  by  peritonsillar  abscess;  SP,  edema- 
tous uvula;  £,,  normal  left  tonsil  and  pillars  of 
fauces;  T.  tongue. 


Papilloma  of  Larynx. 
This  is  the  most  frequent  form  of  benign  tumor  of  the  larynx.     They 
occur  especially  in  children  on  the  true  vocal  cords  and  are  usually 
multiple.     They  give  rise  to  symptoms  of  stenosis  and  hoarseness  and 
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if  pedunculated  may  fall  into  the  space  between  the  cords  and  cause 
asphyxia.  By  laryngoscopic  examination  they  look  Hke  a  pink  mul- 
berry-shaped tumor  situated  at  the  anterior  end  of  one  of  the  vocal 
cords  or  scattered  diffusely  over  both  the  cords. 


Carcinoma  of  the  Larynx. 

Carcinoma  of  the  larynx  usually  occurs  late  in  Hfe.  It  may  be 
primary,  i.  e.,  have  its  origin  within  the  larynx,  or  secondary,  by  extend- 
ing to  it  from  the  tongue,  pharynx,  or  esophagus.  The  primary  is  also 
spoken  of  as  intrinsic,  the  secondary  as  the  extrinsic  form. 

The  diagnosis  may  be  made  from  the  gradual  onset  of  hoarseness, 
pain  in  the  larynx  radiating  to  the  ears,  and  dyspnea  in  elderly  men 
taken  in  conjunction  with  the  local  findings.  Later  on  when  the  lymph- 
nodes  along  the  anterior  border  of  the  stemomastoid  become  enlarged 
and  there  is  expectoration  of  a  fetid,  tenacious  mucus,  with  recurrent 
hemorrhages  accompanied  by  dysphagia  and  emaciation,  the  diagnosis 
is  no  longer  difficult. 

The  local  examination  at  an  early  stage,  will  show  one  of  the  follow- 
ing laryngoscopic  pictures: 

1.  A  papillomatous  growth  which  has  a  broad  indurated  base 
situated  usually  on  the  posterior  third  of  a  vocal  cord. 

2.  As  a  marked  thickening  and  induration  of  one  of  the  vocal  or 
ventricular  bands  or  aryepiglottic  folds.  At  times  one  sees  in  addition 
to  the  induration  a  nodulated  condition.  The  entire  thickness  of  the 
cord  seems  to  be  involved.  Later  in  the  disease,  the  picture  is  different ; 
one  now  sees  ulcerations  with  raised  and  indurated  edges.  The  car- 
cinoma has  now  begun  to  grow  either  through  or  around  the  thyroid 
cartilage  and  is  to  be  felt  externally  as  a  hard  mass  accompanied  by 
firm  enlarged  lymph-nodes.  In  the  very  advanced  stages  it  may  grow 
toward  the  trachea,  pharynx,  or  esophagus,  and  cause  corresponding 
symptoms. 

There  are  a  number  of  conditions  from  which  carcinoma  of  the 
larynx  must  be  differentiated.  These  are  benign  papilloma,  syphihs, 
and  tuberculosis.  The  first-named  occurs  very  rarely  so  late  in  life 
and  according  to  Bland  Sutton  any  papilloma  beyond  the  age  of  forty 
must  be  looked  upon  with  suspicion. 

In  regard  to  the  two  last-named  conditions,  tuberculosis  and  syphihs 
are  always  seen  as  ulcers  and  seldom  as  infiltrations  and  never  papil- 
lomata.  In  tuberculosis  severe  pain,  cough,  and  dysphagia  are  promi- 
nent symptoms.     The  arytenoids  are  greatly  swollen  and  club-shaped. 
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The  tuberculous  ulceration  is  very  shallow,  has  no  indurated  edges, 
and  the  larynx  is  very  anemic.  Tuberculosis  is  never  primary  and  is 
accompanied  by  signs  of  pulmonary  disease  with  tubercle  bacilh  in 
the  sputum.  Tuberculous  ulcers  are  multiple  while  carcinoma  occurs 
in  a  single  place.  Tuberculosis  has  as  a  favorite  seat  the  interarytenoid 
space  or  the  arytenoid  cartilages.  SyphiKs  is  accompanied  by  signs 
of  the  same  disease  elsewhere  and  if  iodids  are  given  there  is  marked 
improvement  of  the  laryngeal  condition  which  causes  hoarseness  and 
dyspnea  as  does  carcinoma.  The  syphihtic  ulcerations  as  elsewhere 
are  deep  and  the  edges  are  clear  cut  as  though  cut  out  with  a  die,  and 
may  occur  anywhere  in  the  larynx,  but  like  tuberculosis  are  usually 
multiple.    There  is  no  enlargement  of  the  lymph-nodes  of  the  neck. 

It  must  not  be  forgotten  that,  as  on  the  tongue,  carcinoma  may  be 
combined  with  syphilis.     It  is  almost  impossible  to  diagnose  such  cases. 


CHAPTER  III. 

THORAX. 

Injuries  of  the  Bony  Walls  of  the  Thorax. 

The  diagnosis  of  whether  an  injury  has  occurred  and  its  extent  can 
only  be  made  from  a  systematic  examination  of  each  rib,  of  its  costal 
cartilages,  and  of  the  sternum. 

FRACTURES  OF  THE  RIBS. 

If  the  mode  of  injury  has  been  a  blow  received  from  some  blunt  object 
or  a  fall  upon  the  same,  the  fracture  will  usually  be  found  at  the  point 
of  impact.  If  the  thorax  has  been  crushed  in  a  diffuse  manner,  as  in 
being  run  over  or  caught  between  bumpers,  the  fracture  will  usually 


Fig.  140. — Method  of  Determining  Crepitus  and  Abnormal  Mobility  in  Fracture  of  the  Ribs. 

be  found  between  the  midaxillary  Hne  and  angle  of  the  ribs.  Those 
most  often  broken  are  the  ribs  from  the  third  to  ninth  inclusive.  Only 
one  rib  may  be  broken  or  a  number  (six  or  seven).  A  single  rib  may 
at  times  be  broken  in  places.  The  diagnosis  of  whether  there  are 
comphcations,  such  as  injury  of  the  intrathoracic  vessels,  pleura,  or  lung, 
will  be  considered  on  page  209. 

The  diagnosis  of  a  fracture  of  a  rib  depends  upon  the  presence  of 
two  classes  of  symptoms : 

I.  Those  due  to  the  fracture  proper,  such  as  pain,  crepitus,  false 
point  of  motion,  and  deformity. 
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2.  Those  due  to  injury  of  the  thoracic  viscera. 

1.  Signs  Due  to  the  Fracture  Proper. — These  are  not  as  easily 
ehcited  in  the  ribs  as  in  the  long  bones,  nor  is  it  necessary  to  obtain  all 
of  them  in  order  to  make  a  diagnosis. 

Crepitus  can  rarely  be  ehcited  and  no  great  stress  should  be  placed 
upon  its  absence.  It  can  be  obtained  at  times  by  placing  the  hand  over 
the  suspected  point  of  fracture  and  asking  the  patient  to  breathe  deeply. 
If  this  does  not  eUcit  it,  no  further  effort  should  be  made  to  obtain  it. 
Occasionally  it  may  be  heard  with  the  aid  of  a  stethoscope.  A  false 
point  of  motion  may  often  be  obtained  by  direct  palpation  over  the  seat 
of  fracture  without  causing  pain  to  the  patient.  Each  rib  should  be 
examined  by  palpating  it  from  its  anterior  to  posterior  ends  for  this 
sign.  One  must  not  mistake  the  apparent  yielding  of  the  lower  ribs 
for  this  sign.  During  the  same  manipulation  one  can  usually  feel  a 
depression  or  unevenness  in  the  outline  of  the  ribs  if  present.  The 
latter  is  especially  true  in  fractures  at  the  costochondral  junction. 

On  placing  one  hand  in  front  and  the  other  at  the  back  of  the  chest 
and  compressing  the  chest,  the  patient  will  experience  a  sharp  pain  at 
the  seat  of  fracture.  The  diagnosis  must  at  times  be  made  from  the 
presence  of  pain  and  deformity  alone,  with  or  without  accompanying 
symptoms  of  intrathoracic  complications. 

2.  Signs  Due  to  Injury  of  the  Intrathoracic  Viscera  (i.  e.,  of 
the  Pleura  or  Lung. — These  are  discussed  on  page  209.  They  are 
pleuritic  friction  rub,  hemothorax,  pneumothorax,  emphysema  of  the 
subcutaneous  tissues,  hemoptysis  and  pneumonia. 


FRACTURES  OF  THE  COSTAL  CARTILAGES. 
Fractures  of  the  costal  cartilages  themselves  are  most  common  in 
old  age  when  they  are  ossified,  while  in  younger  persons  there  is  a  sepa- 
ration of  the  cartilage  from  the  ribs.  The  diagnosis  may  be  made 
from  palpation  of  the  deformity,  the  cartilage  itself  beuig  displaced 
forward,  while  the  rib  is  pushed  backward.  There  is  also  local  pain  and 
some  degree  of  abnormal  motion.  Only  80  cases  of  this  form  of  injury 
have  been  reported. 

FRACTURES  OF  THE  STERNUM. 

Aside  from  gunshot  wounds,  these  are  rare  and  usually  transverse  and 
occur  in  connection  with  injuries  of  the  spine  as  the  result  of  crushing 
injuries  of  the  thorax.  They  are  most  common  at  the  junction  of  the 
manubrium  and  gladiolus,  and  next  most  frequent  opposite  the  third 


Fig.  141. — Illustration  of  a  Case  of  Traumatic  Asphyxia  (see  text)  Following  Com- 
pression OF  the  Thorax.  (Kindly  lent  by  Drs.  H.  H.  A.  Beach  and  Farrar  Cobb, 
of  Boston,  from  their  article  in  the  April,  1904,  number  of  the  "Annals  of  Surgery.") 


I 


INJURIES    OF   THE   THORACIC    VISCERA. 


2C9 


and  fourth  ribs.  The  diagnosis  may  be  made  from  the  severe 
pain  referred  to  the  site  of  the  injury  and  the  deformity.  The  de- 
formity may  be  present  as  a  decided  displacement  backward  of  the 
manubrium,  so  that  when  the  finger  is  passed  along  the  sternum 
from  above  downward  there  is  a  sudden,  sharp,  step-like  elevation  at 
the  manubrio-gladiolar  junction.  In  other  cases  there  is  a  marked 
increase  of  the  normal  ridge  or  angle  (angulus  Ludovici)  which  these 
two  portions  of  the  sternum  form  with  each  other.  No  effort  should  be 
made  to  obtain  crepitus  and  abnormal  mobility. 


D 


Fig.  142. — Cross-section  of  Thorax  (Diagrammatic)  to  Show  Mode  of  Production  of  Pneumothorax 
OR  Hemothorax  and  of  Subcutaneous  Emphysema  as  a  Result  of  Fractures  of  the  Ribs. 
ID,  The  arrow  accompanying  these  letters  shows  the  mode  of  action  of  indirect  force  in  producing  frac- 
ture of  the  ribs;  D,  mode  of  action  of  direct  force  in  producing  fracture  of  the  ribs;  P,  pneumothorax  as  a  re- 
suh  of  fracture  of  the  rib  and  laceration  of  the  pleura  on  right  side;  A,  extensive  subcutaneous  emphysema  as  a 
result  of  puncture  of  a  lung  by  the  sharp  ends  of  a  fractured  rib  fragment;  the  triple  arrow  shows  the  mode  of 
egress  of  the  air  from  the  punctured  lung  into  the  subcutaneous  tissues;  H,  cross-section  of  heart;  C,  fracture 
at  costo-chondral  junction  without  displacement. 

Fractures  of  the  sternum  may  be  accompanied  by  signs  of  severe 
intrathoracic  or  spinal  injury,  and  the  symptoms  of  these  may  predom- 
inate. 


Injuries  of  the  Thoracic  Viscera, 

These  may  be  divided  into  two  classes: 

1.  The  non-penetrating  or  subcutaneous. 

2.  Penetrating. 

The  first  group  includes  those  following  the  appHcation  of  a  crushing 
14 
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force,  whether  appHed  in  a  circumscribed  manner,  such  as  follows  a 
blow  or  a  fall  upon  some  object,  as  well  as  in  those  where  the  force  acts 
diffusely,  e.  g.,  crushing  between  two  objects,  etc. 

The  second  group  includes  those  following  the  use  of  sharp  or 
cutting  weapons  or  the  use  of  firearms  of  whatever  nature. 


I.  NON-PENETRATING  OR  SUBCUTANEOUS. 

The  thorax  behaves  Hke  the  skull  toward  a  crushing  force,  but  pos- 
sesses greater  elasticity,  so  that  its  contents  can  alter  their  volume 
and  form  more  readily. 

Death  may  follow  immediately  with  symptoms  of  collapse  without 

visible  external  signs,  probably  as 
the  result  of  the  injury  of  the  vagi. 
Serious  injuries  are  more  frequent 
after  crushing  of  the  thorax  in 
younger  persons  than  in  older,  be- 
cause the  elasticity  of  the  ribs  is 
greater  and  the  ribs  offer  less  resis- 
tance. The  majority  of  injuries  of 
this  group  are  accompanied  by  frac- 
tures of  the  ribs  and  less  frequently 
by  a  fracture  of  the  sternum. 

Traumatic  Asphyxia. — This  is 
a  peculiar  result  of  severe  thoracic 
compression  (see  Fig.  141).  It  may 
be  recognized  by  the  marked  cyan- 
otic discoloration  of  the  head,  face, 
and  neck. 

The    cyanosis    terminates    very 

abruptly  in  the  upper  portion  of  the 

thorax.     It  is  usually  accompanied 

by  fractures  of  the  ribs  and  emphysema,  and  is  due  to  a  dilatation  of 

the  cutaneous  capillaries  of  the  discolored  parts. 

Subcutaneous  Injuries  of  the  Lungs  and  Pleura. — The  diagnosis 
of  these  complications  occurring  either  with  or  without  fractures  of  the 
ribs  depends  on  the  appearance  of  the  signs  of  pneumothorax  or 
hemothorax,  hemopericardium,  pleuritis,  emphysema  of  the  subcuta- 
neous tissues,  and  hemoptysis. 

(a)  Subcutaneous  Injury  of  the  Pleura. — A  moderate  degree  of  em- 
physema, or  of  pneumothorax  which  does  not  increase,  or  the  presence 


Fig.   143. — Emphysema    of  Skin    Following 

Fracture  of  the  Ribs  on  the  Right  Side. 

Note  the  puffiness  of  the  face — the  eyes  almost 

closed  (Warren'). 


NON- PENETRATING    OR    SUBCUTANEOUS. 


211 


of  a  dry  pleuritic  friction  rub  is  indicative  of  an  injury  of  the  pleura. 
If  the  intercostal  or  internal  mammary  arteries  are  injured,  there  are 
evidences  of  hemothorax. 

One  can  make  a  probable  diagnosis  of  pleural  injury  alone  from  the 
presence  of  a  slight  degree  of  emphysema  and  of  pneumothorax  which 
rapidly  subsides  or  from  the  friction  sound  alone.  At  times,  injuries 
of  the  pleura  will  cause  no  symptoms.     The  emphysema  can  be  recog- 
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Fig.  144. — View  of    Diaphragmatic   Hernia   with    Diaphragm  Raised   in  Order  to  show  Hernial 
Opening  in  Direction  of  Arrow. 


nized  by  the  peculiar  crackling  or  crepitating  sensation  obtained  upon 
palpating  the  skin. 

(b)  Subcutaneous  Injury  oj  the  Lungs. — Subcutaneous  injuries  of 
the  lungs  cause  a  high  degree  of  emphysema  of  the  skin  which  rapidly 
spreads  over  the  entire  body  (see  Fig.  143)  and  may  imperil  Hfe.  In 
addition,  a  pneumothorax  results  which  increases  rapidly  in  degree, 
crowding  the  lung  and  heart  over  to  the  opposite  side.  Rarely  it 
may  become  bilateral. 

Hemothorax  and  hemoptysis  arc    also    characteristic    of   subcuta- 
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neous  lung  injury,  varying  according  to  the  extent  of  the  same  and 
disappearing  gradually. 

All  of  these  signs  of  lung  injury  may  be  absent.  Bloody  sputum 
is  especially  apt  to  be  inconstant.  A  number  of  cases  have  been  re- 
corded where  a  pneumonia  developed  after  a  subcutaneous  injury. 
It  was  quite  localized,  but  having  all  of  the  clinical  characteristics  of 
this  disease. 

A  pulmonary  hernia  may  appear  in  one  of  the  intercostal  spaces 
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Fig.  145. 


-Another  View  of  Diaphragmatic  Hernia  shown  in  Fig.  144  with  Diaphragm  in  Posi- 
tion AS  Found  at  Autopsy. 


as  a  reducible  swelling  with  a  tympanitic  note,  becoming  prominent 
on  expiratory  efforts  such  as  coughing.  It  crepitates  distinctly  like 
lung  tissue  while  being  reduced. 

In  the  majority  of  cases  the  injury  to  the  lung  is  a  complication  of 
fractures  of  the  ribs.  Ruptures  of  the  lung  may  occur  without  fractures 
of  the  ribs.     The  symptoms  are  the  same  in  both  classes  of  cases. 

{c)  Subcutaneous  Injuries  oj  the  Diaphragm. — These  are  seldom 
recognized  during  life,  being  usually  immediately  fatal.     They  show 
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marked  displacement  (see  Figs.  144  and  145)  of  the  thoracic  viscera 
by  the  abdominal  organs,  which  have  escaped  through  the  rent  in  the 
diaphragm.  There  is  usually  great  dyspnea,  cyanosis,  and  a  distur- 
bance of  cardiac  action.  In  addition,  there  is  a  tympanitic  note  on 
percussion,  bulging  of  the  thorax,  and  gurgling  on  the  injured  side. 
Vomiting  and  symptoms  of  strangulation  may  also  be  present.  The 
frequent  association  of  serious  abdominal  injuries,  especially  of  the  paren- 
chymatous organs,  such  as  the  liver,  spleen  and  kidneys,  with  crushing  in- 
juries of  the  bony  wall  of  the  thorax  or  of  the  thoracic  viscera  cannot  be 
too  strongly  emphasized.  This  association  should  always  be  borne  in 
mind  in  the  examination  of  such  a  case. 

{d)  Subcutaneous  Injuries  oj  the  Pericardium,  Heart,  Blood-vessels, 
Esophagus,  and  Thoracic  Duct. — With  the  exception  of  those  of  the 
pericardium,  these  injuries  are  so  rare  and  so  rapidly  fatal  that  they 
cannot  be  recognized  during  life.  Injuries  of  the  pericardium  without 
external  signs  cause  either  a  dry  pericarditis  or  hemopericardium, 
with  the  characteristic  friction  rub  of  the  former,  and  the  increased 
area  of  dullness  and  other  physical  signs  of  the  latter.  In  addition, 
there  are  always  syncope  and  symptoms  of  collapse. 

Ruptures  of  the  thoracic  portion  of  the  esophagus  are  very  rare 
and  can  only  be  recognized  by  the  resultant  mediastinitis. 

There  are  nine  cases  of  rupture  of  the  thoracic  duct  recorded,  of 
which  eight  were  followed  by  chylothorax. 


2,  PENETRATING  INJURIES  OF  THE  THORAX  PROPER. 

These  may  be  due  to  the  action  of  a  sharp  or  cutting  weapon  or  to 
gunshot  wounds,  and  include  chiefly  injuries  of  the  lungs  and  pleurae. 
As  in  the  subcutaneous  injuries,  the  cardinal  symptoms  are  subcutaneous 
emphysema,  pneumothorax,  and  hemothorax.  All  of  these  may,  how- 
ever, be  absent. 

Pneumothorax. — This  can  be  recognized  by  the  usual  signs,  viz., 
a  tympanitic  note  on  percussion,  the  absence  of  respiratory  and  voice 
sounds  and  of  vocal  fremitus.  If  it  is  present  upon  the  left  side,  there 
is  displacement  of  the  heart  to  the  right. 

If  the  pneumothorax  is  only  moderate  in  extent  and  disappears 
rapidly,  it  indicates  pleural  perforation  alone  (Fig.  143)  and  is  due  to 
the  entrance  of  air  through  the  wounds. 

If  it  increases  in  spite  of  the  fact  that  the  external  wound  is  closed,  it 
indicates  a  wound  of  the  lung  which  has  remained  open. 

Hemothorax. — In  every  case  one  must  decide  whether  the  hemor- 
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rhage  has  occurred  from  the  vessels  of  the  thoracic  wall  (intercostal  and 
internal  mammary  arteries)  or  from  the  lungs. 

{a)  If  from  the  parietes,  the  external  wound  is  situated  over  the  in- 
ternal mammary  artery,  if  the  hemorrhage  is  from  this  artery.  If  it  is 
from  the  intercostal  vessels,  there  is  also  an  external  wound  to  be  found 
bearing  some  relation  to  these  vessels.  In  both  instances  the  diagnostic 
signs  are :  the  escape  of  blood  from  the  wound  in  many  cases  and  the 
presence  of  a  hemothorax. 

{h)  If  the  hemorrhage  is  from  the  lung,  there  is  expectoration  of 
frothy  blood  and  the  signs  of  hemothorax.  If  the  lung  is  adherent  to 
the  chest  wall,  foamy  blood  escapes  from  the  wound.  Hemoptysis 
may  be  absent  if  the  bronchus  is  plugged  or  there  is  no  communication 
of  the  wound  in  the  lung  with  a  bronchus. 

Bilateral  hemothorax  is  usually  fatal.  Pneumothorax  is  often 
combined  with  hemothorax  so  that  there  is  a  combination  of  physical 
signs  of  the  presence  of  air  and  liquid  in  the  chest,  owing  to  the  fact  that 
the  blood  almost  invariably  remains  liquid. 

3.  Emphysema  oj  the  Skin. — (a)  If  due  to  a  pleural  wound  alone, 
it  is  only  moderate  in  extent,  and  is  due  to  the  entrance  of  air  through 
the  wound  and  disappears  rapidly. 

(b)  If  it  be  due  to  an  injury  of  the  lung,  it  is  far  more  marked  and 
constantly  increases.  If  the  lung  is  adherent,  or  if  the  lung  wound  is  held 
open  by  the  end  of  a  fractured  rib  (Fig.  142),  the  subcutaneous  emphy- 
sema may  become  excessive  and  cause  death  from  asphyxia  unless  relief 
is  obtained  by  artificially  producing  a  collapse  of  the  lung. 

4.  Dyspnea  and  Cyanosis. — These  are  only  marked  if  there  is  a 
high  degree  of  pneumothorax  or  hemothorax. 

5.  Prolapse  oj  lung  through  the  external  wound  rarely  occurs,  but 
is  positive  proof  of  a  pleural  injury.  It  is  more  marked  during  coughing 
or  expiration. 

6.  The  secondary  complications  of  pleural  and  pulmonary  injuries 
are  pneumonia  and  empyema.  These  are  more  frequent  after  pene- 
trating than  non-penetrating  injuries.  The  hemorrhagic  infiltration 
of  the  lungs  favors  the  localization  of  microorganisms,  especially  of  the 
pneumococcus. 

It  is  of  the  utmost  importance  to  bear  in  mind  that  penetrating  in- 
juries of  the  thorax  are  often  accompanied  by  a  similar  injury  of  the  ab- 
dominal viscera.  This  is  especially  true  of  wounds  of  the  right  side,  the 
weapon  or  missile  passing  through  the  diaphragm  into  the  liver  (Figs.  146 
and  147).  In  the  examination  of  a  gunshot  or  stab  wound  of  the  lower 
part  of  the  thorax,  one  should  always  look  for  signs  of  abdominal  injury. 
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Fig.  146. — Course  of  Bullet  in  Case  or  Penetrating  Thoraco-abdomixal  Injury. 
Wound  of  enlrance  beneath  angle  of  scapula  in  eighth  interspace,  and  wound  of  exit  through  ninth  rih  in  mam- 
mary line.     Bullet  passed  through  pleural  cavity,  lung,  diaphragm    and  liver. 


Fig.  147. — (ii  NSHOT    Wound    of  Ri(;ht  Fobe  of    Fni.u    showing  Fxtensive  Destruction    of    Fiver 

Parenchyma  and  Bleeding  into  Abdo^unai.  Cavity. 

Same  case  shown  in  Fig.  147. 
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such  as  muscular  rigidity,  signs  of  hemorrhage  or  of  beginning  peritonitis, 
etc. 

Penetrating  Injuries  of  the  Heart  and  Pericardium.— Just  as  in 
the  case  of  similar  injuries  of  the  thoracic  cavity  proper  and  of  the 
abdominal  cavity,  it  is  impossible  to  make  a  diagnosis  of  the  perfora- 
tion of  a  viscus,  from  the  position  of  the  external  wound  alone, 
although  its  location  over  a  viscus  is  of  some  value.  The  wound  may 
be  at  some  distance  from  the  heart,  as  in  gunshot  wounds. 

In  the  case  of  injuries  of  the  heart,  we  place  more  value 
upon  the   accompanying  general  and  local  signs. 

In  the  majority  of 
cases  there  is  uncon- 
sciousness immediately 
after  the  accident,  prob- 
ably due  to  shock,  since 
the  same  symptoms  ap- 
pear after  injuries  of  the 
heart  without  external 
wound.  Accompany- 
ing this  primary  syn- 
cope, and  especially  to 
be  noticed  after  con- 
sciousness has  been  re- 
stored, are  the  symp- 
toms of  collapse  due  to 
internal  hemorrhage. 
The  pulse  is  very  feeble 
and  irregular;  at  times 
it  is  scarcely  to  be  felt. 
There  is  marked  ane- 
mia. The  local  signs 
of  value  in  diagnosis  are 
those  of  the  accompanying  hemopericardium  and  pneumopericardium. 
In  general,  one  may  speak  of  three  classes  of  cases : 

(a)  Those  associated  with  a  wound  in  the  lung.  In  these  the 
prominent  symptom  is  pneumopericardium.  This  may  or  may  not  be 
associated  with  hemothorax  or  pneumothorax.  The  heart  sounds  are 
to  be  heard  as  if  at  a  distance  and  there  is  a  tympanitic  note  replacing 
the  normal  area  of  cardiac  dullness.  If  there  is  a  hemothorax,  there 
are  signs  of  internal  hemorrhage  and  dullness  over  the  lung.  In  such 
cases  there  is  considerable  anemia,  marked  collapse,  and  feeble  pulse. 


Fig.  148. — Tertiary  Syphilitic  Ulcerations  of  Back 
Note  the  characteristic  sharp  edges  and  punched-out  condition  of 
the  ulcers,  and  the  tendency  to  ova!  or  reniform  outHne. 
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(b)  Those  of  the  heart  alone  with  escape  of  blood  into  the  pericar- 
dial cavity.  These  give  rise  to  all  of  the  physical  signs  of  hemopericar- 
dium,  accompanied  by  very  feeble  and  irregular  pulse,  cyanosis,  dyspnea, 
and  moderate  anemia.  The  area  of  cardiac  dullness  is  increased  and 
one  hears  a  splashing  sound  due  to  the  heart  beating  in  the  fluid  which 
surrounds  and  interferes  with  its  action.  This  splashing  gradually 
disappears  as  the  pericardial  cavity  fills  up. 

(c)  This  third  class  of  cases  is  characterized  by  the  escape  of  blood 
externally  through  the  wound  in  the  chest  wall.  The  blood  will  be 
red  or  blue  according  to  whether  the  wound  is  in  the  right  or  left  heart .^ 
In  these  cases  there  are  marked  collapse,  signs  of  hemorrhage  (pallor, 
rapid,  very  feeble  pulse),  and  irregular  heart's  action.  There  is  also 
a  slight  increase  in  cardiac  dullness  and  no  hemothorax. 

The  diagnosis  of  whether  the  heart  has  been  penetrated  or  not  may 
be  made  from  considering  the  location  of  the  wound,  the  general 
symptoms,  and  the  physical  signs  of  pneumopericardium  or  hemo- 
pericardium  associated  or  not  with  those  of  pneumothorax  or  hemo- 
thorax. 

Penetrating  Wounds  of  the  Diaphragm. — These  are  usually 
associated  with  gunshot  or  stab  wounds  of  the  thorax  and  abdomen,  and 
a  diagnosis  cannot  be  made  until  the  wound  has  been  explored. 


Acute  and  Chronic  Inflammatory  Processes  of  the  Tho- 
racic Wall. 

I.  OF  the  skin  and  subcutaneous  tissues. 

Furuncles  are  apt  to  appear  on  the  back  of  the  chest,  and  may 
become  quite  large,  especially  over  the  scapulae,  forming  large  carbun- 
cles which  extend  quite  deeply  in  the  subcutaneous  tissues.  One  must 
always  bear  in  mind  the  possibility  of  diabetes  in  patients  who  suffer 
from  these  large  or  recurrent  carbuncles. 

Acute  phlegmon  of  the  subcutaneous  tissue  of  the  thoracic  wall 
is  quite  rare.  It  may  occur  by  extension  from  suppuration  of  the 
axillary  lymph-nodes.  The  infection  travels  rapidly  in  the  connective 
tissue  lying  between  the  skin  and  pectoralis  major  muscle  and  in  that 
lying  beneath  the  latter.  There  is  general  tenderness,  induration, 
and  redness,  accompanied  by  general  signs  of  infection. 

Tertiary  Syphilis. — One  of  the  favorite  seats  of  gummatous  ulcera- 
tions is  on  the  skin  of  the  back.  They  can  be  recognized  by  their  irregu- 
lar serpentine  form,  clear-cut,  sharp  edges,  and  deep  character.     Their 

^Nietert:  "Philadelphia  Medical  Jour.,"  Mar.  3,  1902. 
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Fig.  149. — Primary  Carcinoma  of  the  Skin  of  the 
Thorax  (T);  CL,  Carcinomatous  Lymphan- 
gitis, THE  Nodules  of  which  Could  be  Dis- 
tinctly Palpated  through  the  Skin. 


multiple  occurrence,  lack  of  in- 
duration, and  the  absence  of  in- 
durated lymph-nodes  or  lymph- 
^•essels  will  exclude  a  carcinoma 
(see  Fig.  149). 

Actinomycosis  of  the  skin 
and  subcutaneous  tissue  of  the 
thorax  is  always  secondary  to 
that  of  the  lungs  or  mammary 
glands.  In  the  former  case, 
one  finds  indefinite  symptoms 
of  pulmonary  consolidation, 
with  subsequent  breaking  down 
of  lung  tissue  associated  with 
multiple  areas  of  softening  and 
sinus  formation  in  the  skin. 
In  the  variety  which  is  second- 
ary to  actinomycosis  of  the 
breast,  there  are  also  sinuses  of 
long  duration  leading  to  the  parenchyma  and  discharging  pus.  The  con- 
dition greatly  resembles  tuberculo- 
sis, but  there  is  a  more  brawny  infil- 
tration of  the  skin,  and  microscopic 
examination  of  the  pus.  shows  the 
presence  of  actinomyces.  Both  sar- 
coma and  carcinoma  of  the  skin  of 
the  thorax  may  occur  as  primary 
afifections  (see  Fig.  150). 


2.  AFFECTIONS  OF  THE  BONY 
THORAX. 

Acute  Osteomyelitis  of  the 
Ribs. — This  is  a  very  rare  affection 
of  the  ribs,  especially  the  form 
which  is  due  to  the  organisms  pro- 
ducing the  same  condition  else- 
where, viz.,  the  staphylococci.  It 
may  occur  as  a  complication  of  an 
acute  infectious  disease,  such  as  in- 
fluenza, pneumonia,  and  typhoid, 
either  during  the  course  of  the  dis- 


Fig.  150. — Lateral  View  of  Patient  shown  in 
Fig.  149,  with  Primary  Carcinoma  of  the 
Skin  (r). 
The  dotted  lines  {CL)  indicate  the  nodules  of 

a  carcinomatous  lymphangitis  passing  toward  the 

axillary  lymph-nodes  which  could  be  distinctly  felt 

through  the  skin. 
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ease  or  following  it.  It  is  most  frequent  at  or  near  the  costochondral 
junction.  In  the  form  which  follow^s  the  above  acute  infections  the  diag- 
nosis may  be  made  from  the  history  of  the  infectious  disease,  the  local 
findings,  and  the  constitutional  disturbances.  These  two  latter  are 
swelling,  acute  pain,  and  tenderness  over  the  rib,  more  or  less  fever,  and 
high  leukocytosis. 

Acute  Osteomyelitis  of  the  Sternum. — This  condition  is  very 
rare,  only  nine  cases  having  been  reported.  The  symptoms  are  those 
of  violent  epigastric  pain,  high  fever,  delirium,  and  local  inflammatory 
symptoms,  such  as  tenderness  and  edema.  The  pus  may  collect  in  the 
anterior  mediastinum,  which  is  the 
direction  of  least  resistance;  if  so, 
the  condition  is  very  apt  to  be  over- 
looked. 

Tuberculosis  of  the  Ribs  or 
Sternum. — This  form  of  bone  dis- 
ease is  comparatively  frequent  in 
the  ribs  and  sternum.  Its  course  is 
so  insidious  that  the  patients  often 
seek  surgical  advice  only  when  a 
tuberculous  abscess  or  sinus  has 
formed.  It  may  at  times  be  difficult 
to  determine  the  point  of  origin  of 
a  tuberculous  abscess,  owing  to  the 
fact  that  it  is  apt  to  gravitate  so 
that  its  external  opening  is  found  at 
some  distance  from  the  original  focus 
(Fig.  154).  Upon  the  back  such  an 
abscess  may  he  beneath  the  fascia 
and  greatly  resemble  a  lipoma  (see  fig.  isi.-tuberclu.ls  abscess  of  sternum. 
Figs.  1 54  and  155),  fluctuation  being 

very  indistinct.  In  the  scapular  region,  tuberculous  abscesses  both  from 
the  posterior  ends  of  the  ribs  and  from  the  dorsal  vertebrae  may  appear 
gradually  without  any  inflammatory  symptoms  or  pain.  The  following 
are,  in  general,  the  diagnostic  features  of  tuberculous  aft'ections  of  the 
ribs  and  sternum.  The  appearance  of  a  thickening  of  the  rib  or 
sternum  is  accompanied  by  httle  pain  and  by  a  slight  elevation  of  tem- 
perature. In  the  more  advanced  stage,  in  which  the  cases  are  usually 
seen,  a  soft,  fluctuating  swefling  is  found,  devoid  of  inflammatory 
symptoms  and  distributed  over  one  or  several  ribs  and  their  interspaces. 

Such  tuberculous    abscesses  must  be   differentiated  from  lipomata 
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and  subcutaneous  abscesses  due  to  a  spontaneously  perforated  empyema 
(see  page  229).  Lipomata  are  generally  lobulated,  the  skin  can  be 
moved  over  them,  and  they  are  freely  movable  as  a  whole  upon  the 
thorax.     They  do  not  fluctuate. 

An  abscess  resulting  from  a  spontaneously  perforated  empyema 
occurs  of tenest  in  children  and  usually  around  the  nipple,  but  may  take 
place  anywhere.  There  is  fever  and  the  physical  signs  of  an  effusion 
into  the  pleural  cavity  (see  Fig.  161). 


Fig.  152. — Posterior  View  of  a  Tuberculous 
Retrosternal  Abscess  (A). 


Fig.  153. — Sagittal  Section  of 
Sternum  Showing  Rela- 
tions OF  THE  Tuberculous 

Retrosternal  Abscess(A). 


When  single  or  multiple  sinuses  have  formed,  the  diagnosis  presents 
no  difficulties.  There  is  a  history  of  a  long-continued,  almost  painless 
illness,  with  constant  discharge  of  a  thin  yellowish  pus.  The  edges  of 
the  sinus  are  lined  by  flabby  or  even  caseous  granulations,  and  a  probe 
inserted  into  the  sinus  leads  down  to  bone  denuded  of  its  periosteum. 

Tuberculous  abscesses  may  form  upon  the  inner  side  of  the  rib  as 
peripleuritic  abscesses  or  collections  of  pus,  and  be  difficult  to  differen- 
tiate from  encapsulated  empyema  except  from  the  history  of  an  acute 
infection  with  high  temperature. 
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In  elderly  people,  a  tuberculosis  of  the  rib  may  begin  as  a  marked 
enlargement  and  induration  of  the  rib  which  greatly  resembles  a  malig- 
nant growth,  until  softening  with  accompanying  fluctuation  occurs. 

If  tuberculosis  occurs  in  the  sternum  and  causes  a  retrosternal 
collection  of  pus  (Fig.  152),  the  pressure  symptoms  may  resemble  those  of 
a  retrosternal  tumor  (see  page  236)  or  of  an  aneurysm,  but  there  is  often 
an  edema  over  the  sternum.  The  pus  generally  escapes  at  the  left  of 
the  sternum  at  the  level  of  the  second  rib,  but  may  gravitate  downward 
toward  the  muscles  of 
the  abdomen. 

Syphilis.— The 
form  of  syphilis  of  the 
bones  of  the  thorax 
which  is  of  the  greatest 
interest  is  the  gumma. 
It  occurs  as  a  fiat,  often 
exquisitely  sensitive, 
localized  thickening  of 
the  periosteum  of  the 
ribs  and  sternum  great- 
ly resembling  the  softer 
varieties  of  the  peri- 
osteal sarcoma.  When 
the  process  has  affect- 
ed the  bone  itself,  ne- 
crosis results  and  a 
sinus  is  present  in  the 
skin  from  which  a 
tenacious   and  homo- 


FiG,  154. — Direct   Posterior  View  of   Patient  shown  in   Fig. 

15s,  SHOWING  THE  ExTENT  OF  THE  TuMOR,  DuE  TO  A  TUBER- 
CULOUS Abscess,  Secondary  to  Dorsal  Spondylitis,  and 
Simulating  a  Lipoma. 


geneous  pus  escapes. 
At  this  stage  it  may 
be  thought  to  be  tu- 
berculosis.     In    the 

latter,  there  is  generally  a  softer  fluctuating  swelling  preceding  the 
formation  of  the  sinus.  The  pus  from  a  tuberculous  abscess  is  caseous 
and  flocculent  and  the  granulations  are  flabby  and  often  cheesy.  There 
is  also  an  absence  of  the  history  of  syphilis,  and  of  the  manifesta- 
tions of  syphilis,  elsewhere.  The  latter  statement  is  also  true  of  those 
periosteal  gummata  resembling  sarcoma  of  the  ribs  or  sternum,  or  clavicle 
(Fig.  156),  i.  e.,  before  they  are  broken  down.  They  present  more  in- 
flammatory symptoms,  such  as  tenderness,  etc.,  than  a  sarcoma,  are 
slower  in  growth,  and  rapidly  respond  to  antisyphilitic  treatment. 
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3.  TUMORS  OF  THE  CHEST  WALL. 
In  making  a  diagnosis  of  a  thoracic  swelling  which  can  be  either 
seen  or  felt  externally  the  following  points  must  be  considered  : 
.  .    I .  How  long  has  the  swelling  existed  ? 

2.  Does  it  belong  (a)  to  the  skin  or  the  bony  thorax,  or  (h)  arise 
from  within  the  chest  and  protrude  externally  ? 

3.  The  consistency  and  other  characteristics,  such  as  rate  of  growth, 
etc. 


Fig.  155. — Lateral  View  of    Patient  as  shown  in  Fig.  154,  Suffering  from  Tubercular  Abscess 

OF  Scapular  Region,  Simulating  a  Lipoma. 

The  dotted  line  shows  the  extent  of  the  pseudo-fluctuation. 


The  various  forms  of  tumors  or  swellings  which  may  occur  are: 


From  the  Skin  Itself. 
Pigmented  moles. 
Single  or  multiple  soft  fibromata. 
Sarcoma  and  carcinoma. 
Capillary    and   cavernous    hemangio- 
ma ta. 
Lymphangiomata  (capillary,  cavernous 

and  cystic). 
Lipomata. 


From  the  Bony  Thorax. 

Enchondromata  of  the  ribs  or  sternum. 

Sarcomata  of  the  ribs  or  sternum. 

Secondary  carcinomata  of  the  ribs  or 
sternum. 

Abscesses  due  to  tuberculous  ribs  or  ster- 
num. 

Gummata  of  the  ribs  or  sternum. 
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3.  From  within  the  Thorax. 
Aneurysms  of  the  aorta. 

Gravitation  abscesses  due  to  dorsal  spondylitis. 
.Spontaneously  perforated  empyemata. 
Actinomycotic  abscesses. 

The  characteristics  of  the  swelHngs  due  to  tuberculous,  syphihtic, 
or  actinomycotic  infection  were  considered  on  pages  218  and  220.     x\ll 
of  the  tumors  in  the  above  list,  except  the  hemangiomata  and  lymph- 
angiomata,  appear  after 
birth.     The  lymphangio- 
mata  and  hemangiomata 
do   not   differ   from    the 
same    forms    of    new- 
growths    elsewhere    and 
have  been  fully  described 
in  the  preceding  chapter 
upon    the  neck.      They 
may  at  times  attain  an 
enormous  size,  involving 
one-half  of  the  thorax. 

Pigmented  moles 
can  be  recognized  by 
their  brownish  color  and 
occurrence  in  the  skin. 
They  are  stationary  in 
growth,  until  a  sarcoma- 
tous or  carcinomatous 
change  occurs,  when  they 
increase  in  size  rapidly, 
forming  very  malignant 
growths  (see  Fig.  149). 

Fibromata  also  occur 
in  the  skin,  either  as  a  single  pedunculated,  often  ^ery  large  tumor,  or 
as  a  part  of  a  generalized  neurofibromatosis  (see  Figs.  441,  442).     They 
are,  as  a  rule,  quite  soft,  and  slow  in  growth  unless  a  sarcomatous  change 
occurs. 

Sarcoma  of  the  skin  of  the  thorax  is  not  frequent.  It  can  be  recog- 
nized by  its  rapid  growth  and  more  firm  consistcnc}'  than  ordinary 
fibromata. 

Lipomata  almost  always  occur  in  the  subcutaneous  tissues  of  the 
back  and  sides  of  the  chest.     The  skin  is  movable  over  them  and  the 


Fig.  156. — Periosteal  Sarcoma  Involving  Fourth,  Fifth, 
Sixth,  Seventh,  and  Eighth  Ribs.  (Case  of  Dr.  L.  A. 
Greensfelder.) 

The  arrow  points  to  the  prominence  caused  by  the  tumor  when 
viewed  in  an  antero-posterior  direction. 
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tumors  show  a  characteristic  lobulation.  When  deeply  situated,  they 
may  give  rise  to  a  sense  of  pseudo-fluctuation,  resembling  that  of  an 
abscess.  They  may  grow  rapidly  at  times,  giving  rise  to  very  large 
tumors. 

The  most  frequent  neoplasms  of  the  bony  thorax  are  periosteal 
sarcomata  of  the  ribs.  Sarcomata  of  the  sternum  are  much  rarer. 
Sarcomata  can  be  recognized  by  the  history  of  a  rapid  growth,  by  their 
attachment  to  the  ribs,  and  their  firm  consistency.  They  may  at  times 
spread  over  the  interspaces  to  adjacent  ribs  (Fig.  156).  They  are  sel- 
dom attached  to  the  skin,  which  is  usually  freely  movable  over  them. 

Pure  enchondromata  of 
the  ribs  are  infrequent,  but 
chondrosarcomata  are  almost 
as  frequent  as  the  pure  perios- 
teal variety  of  sarcoma.  They 
give  rise  to  large  and  very  firm 
tumors,  which  enlarge  the  rib 
rapidly  in  all  directions.  They 
may  grow  into  the  spinal  canal 
and  compress  the  spinal  cord. 
Secondary  tumors  of  the 
ribs  or  sternum  are  either  car- 
cinomata  or  sarcomata.  The 
diagnosis  may  be  made  from 
the  sudden  appearance  of  a 
growth,  whose  consistency 
varies  according  to  the  na- 
ture of  the  primary  growth. 
This  latter  should  always  be 
searched  for. 

Of  swellings  or  tumors 
arising  from  within  the  thorax,  the  ones  of  chief  interest  are  aneurysms 
and  pulmonary  hernia.  The  former  can  be  recognized  by  the  ap- 
pearance of  a  prominence  over  the  upper  portion  of  the  sternum  (see 
Figs.  158  and  159)  or  over  the  second  rib  which  pulsates  in  the  expan- 
sile manner,  characteristic  of  aneurysms  in  general,  and  which  produces 
a  distinct  murmur  on  auscultation.  They  must  be  differentiated  from 
those  rare  abscesses  of  the  sternum  or  rib  which  have  a  transmitted 
pulsation.  Their  characteristic  situation,  the  presence  of  murmurs, 
expansile  pulsation,  and  the  confirmatory  :x:-ray  examination  render  a 
diagnosis  easy  in  the  majority  of  cases. 


Fig.  157. — Capillary  Angioma  of  Mammary  Region 
OF  Infant. 
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A  pulmonary  hernia  may  appear  as  an  oval  swelling  in  an  inter- 
space following  a  history  of  injury.  It  becomes  more  prominent  on 
coughing,  but  can  be  reduced,  giving  rise  to  a  crackling  sound  or 
crepitation.  Quite  rarely  intrathoracic  lipomata  penetrate  the  chest 
wall  and  appear  externally. 


EMPYEMA. 

Pus  in  the  pleural  cavity  may  be  due  to  a  number  of  causes. 

Causes. — (a)  It  may  jollow  pneumonia.  It  is  usually  due  to  the 
pneumococcus,  and  is  called  a 
metapneumonic  empyema,  but 
may  be  the  result  of  a  mixed 
infection  by  pneumococci  and 
the  ordinary  pyogenic  organ- 
isms. 

(h)  It  may  occur  secondary 
to  other  joci  of  suppuration  oj 
the  lung  or  neighboring  viscera. 
This  form  is  caused  by  the 
Streptococcus  pyogenes.  The 
infection  extends  to  the  pleura 
either  by  direct  continuity  of 
tissue  or  by  means  of  the 
lymphatics.  It  is  in  one  of 
these  ways  that  empyema  fol- 
lows an  abscess  or  gangrene 
of  the  lung,  a  subphrenic  or 
hepatic  abscess,  an  appendi- 
citis, a  perforation  of  the  esoph- 
agus, or  a  penetrating  wound 
of  the  thorax.  The  Strepto- 
coccus is  often  associated  with  the  Staphylococcus  aureus.  These  two, 
or  other  organisms  such  as  the  typhoid  or  colon  bacillus,  may  cause  an 
empyema  independently. 

(c)  Tuberculous  Empyema. — This  is  a  variety  which  is  due  to  the 
tubercle  bacillus,  either  alone  or  in  conjunction  with  streptococci  or 
staphylococci. 

The  diagnosis  of  empyema  may  be  made  from: 

1.  The  history. 

2.  The  clinical  course. 

3.  The  physical  examination  and  results  of  exploratory  puncture. 

15 
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8. — Side  View  of  Case  of  Aneurysm  of  the 
Arch  of  the  Aorta. 
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History. — There  is  either  an  accompanying  pneumonia,  or  the 
history  may  show  that  it  followed  a  pneumonia  or  a  serofibrinous  pleurisy 
or  one  of  the  acute  infectious  diseases,  like  typhoid,  measles,  scarlatina, 
etc.  It  may  also  follow  some  septic  pulmonary  or  abdominal  process  or 
there  may  be  the  history  of  a  trauma.  There  may  often  be  a  coexisting 
pulmonary  tuberculosis. 

Clinical  Course. — The  symptoms  may  appear  in  a  slow,  insidious,  or 
in  an  abrupt  manner.  In  the  former,  there  is  gradually  increasing  pallor 
and  emaciation.  In  the  acute  onset,  the  disease  often  beigns  with  a  chill 
and  great  prostration. 

After  the  disease  has  begun  there  is  a  fever  of  a  continuous  type  in  the 

ordinary  purulent  form  and 
of  an  irregular  type  in  the 
putrid  empyemata.  In  the 
latter,  there  are  frequent 
chills  and  remissions  of  tem- 
perature. There  is  marked 
leukocytosis.  Repeated  pro- 
fuse sweats  are  quite  charac- 
teristic. It  was  formerly  be- 
lieved that  high  fever  of  a 
more  or  less  continuous  type, 
accompanied  by  signs  of  a 
])leural  effusion,  suggested 
an  empyema.  We  now  know 
that  a  serofibrinous  pleuritic 
exudate  may  occur  with  per- 
sistently high  temperatures, 
especially  in  those  following 
influenza. 

Physical  Examination 
(see  Figs.  i6o  and  t6i). — 
Inspection  shows  dimin- 
ished movement  on  the  side  of  the  effusion.  In  children  there  is 
often  bulging  of  the  intercostal  spaces.  In  left-sided  empyema  the 
apex-beat  is  seen  to  be  displaced  to  the  right  beyond  the  right  sternal 
line.  In  children  there  is  often  a  lateral  curve  of  the  dorsal  spine,  the 
convexity  being  toward  the  diseased  side.  In  cases  of  spontaneous  per- 
foration of  an  empyema  one  sees  one  or  more  fluctuating  swellings  ac- 
companied by  the  signs  of  pleuritic  effusion.  In  a  recent  case  seen  by 
the  author  the  above  swelling  upon  the  left  side  showed  distinct  pulsation. 


Fig. 


'1k( 


IF  Samk  Cask  shown  in  Fig.  158. 
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Palpation. — There  is 
where  the  transmis- 
sion of  the  voice 
sounds  is  frequently 
retained.  The  apex- 
beat  can  be  felt  to  be 
displaced  a  variable 
distance  to  the  right 
in  a  left-sided  empy- 
ema- 

Percussion. — If 
the  exudate  lies  be- 
tween the  two  adja- 
cent lobes  of  a  lung 
(interlobar),  or  be- 
tween the  base  of  a 
lung  and  the  dia- 
phragm (diaphragm- 
atic form),  it  cannot 
be  recognized  by  per- 
cussion. The  area 
of  dullness,  or  rather 
flatness  (the  note  being 


absence  of  vocal  fremitus  except  in  children. 


Fig.  ]6o. — Area  of  Flatness    in   Left-sided    Diffuse,  that   is, 
Non-encapsulated,  Empyema. 
A,  Location  of  apex-beat.     The  dotted  area  above  it  indicates 
the  area  of  dullness  of  the  displaced  heart.     The  numerals  refer  to 
the  respective  ribs. 


of  a  wooden  quality),  may  be  circumscribed 
(Fig.  162)  or  diffuse, 
according  to  whether 
the  empyema  is  encap- 
sulated or  not.  In 
the  diffuse  variety,  the 
upper  line  of  dullness 
is  either  S-shaped  or 
flat.  The  liver  and 
spleen  are  displaced 
downwards.  In  left- 
sided  empyema,  the 
area  of  cardiac  dull- 
ness and  apex-beat  lie 
upon  the  right  side  of 
the  sternum,  in  many 


Fig. 


161. — Area  of  Flatness  in  a  Case  of  Diffuse,  Non-encapsu- 
lated, Empyema  of  the  Right  Pleural  Cavity. 
L,  Area  of  liver  dullness,  merging  above  into  the  flatness  of  the  empyema. 
The  ribs  are  indicated  on  the  left  side  by  nuraerals. 


cases. 

Aiiscultati  on. — 
Over  the  area  of  dull- 
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ness  the  breath  and  voice  sounds  are  absent,  while  above  it  they  are 
harsh  and  exaggerated.  In  children  both  of  these  signs  are  apt  to  be  mis- 
leading because  the  respiratory  and  voice  sounds  are  often  increased,  even 
tubular  in  quality. 

Exploratory  Puncture. — This  method  is  of  great  value.  The  needle 
should  be  of  medium  length  and  about  twice  the  caliber  of  an  ordinary 
hypodermic  needle.  It  should  be  inserted  into  the  center  of  the  area  of 
dullness  in  an  encapsulated  empyema.  In  the  diffuse  variety  it  is  best 
introduced  in  the  sixth  or  seventh  interspace  in  the  midaxillary  or  post- 
axillary  line  and  the  piston  gradually  withdrawn.  If  the  examination  is 
seen  to  be  negative,  when  the  piston  has  been  withdrawn  one- third  of  the 


Fig.  162. — Location  of  Fluid  in  Diffuse  and  Encapsulated  Thoracic  Empyemata,  as  seen  in  Cross- 
section  (Diagrammatic). 
DE,  The  black  area  represents  the  distribution  of  the  pus  in  a  diffuse  empyema;  CE,  black  area  represents 
the  distribution  of  the  pus  in  an  encapsulated  empyema;  H,  cross-section  of  heart;  RL,  right  lung;  LL,  left 
lung  (compressed) 


way,  the  needle  should  be  pulled  out.  One  will  often  find  a  drop  of  pus 
in  the  tip  of  the  needle  when  none  has  been  drawn  into  the  barrel  of  the 
syringe  (Fig.  163). 

Differential  Diagnosis  of  Empyema. — {a)  From  Pneumonia. — 
The  onset  of  pneumonia  is  always  sudden,  often  with  a  chill.  The  fever, 
pulse  and  respiratory  rate  are  higher,  there  is  more  cyanosis  and  dyspnea, 
and  the  sputum  is  rusty.  The  dullness  is  not  so  wooden  in  character, 
there  is  less  resistance,  and  vocal  fremitus  is  not  absent.  In  some  cases, 
the  auscultatory  signs,  especially  in  children,  may  be  very  confusing.  In 
such  patients  the  voice  and  respiratory  sounds  are  either  plainly  to  be 
heard  or  are  even  exaggerated.     The  only  way  in  which  such  cases,  in  both 
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adults  and  children,  can  be  differentiated  from  empyema,  is  by  explora- 
tory puncture. 

The  same  holds  true  for  cases  of  circumscribed  dullness  in  children  due 
to  slowly  resolving  bronchopneumonia  with  persistent  fever,  pallor,  and 
sweats. 

(b)  From  Tumors  and  Hydatids  oj  the  Lung  and  Pleura. — Both  of 
these  give  rise  to  dullness  with  suppression  of  respiratory  sounds.  The 
percussion  note  is,  however,  even  flatter  than  in  empyema  and  there  is 
greater  resistance.  There  is  also  no  fever  or  sweats  and  an  exudate,  if 
present  as  the  result  of  the  tumor,  is  serous  or  hemorrhagic  in  char- 
acter. 

(c)  Hepatic  and  Right-sided  Subphrenic  Abscesses. — These  give  rise 
to  dullness  and  absence  of  voice  and  respiratory  sounds  in  the  lower 
portion  of  the  pleural  cavity.  The  area  of  dullness  is,  however,  quite 
localized  (see  Fig.  162)  or  does  not  extend  very  high.  There  is  a  his- 
tory of  preceding  abdominal  infection  and  the  liver  is  displaced  down- 
ward far  more  than  is  the  case  in  an  empyema.  The  septic  symptoms 
are  also  usually  more  marked.  The  pus  from  a  hepatic  abscess  is 
chocolate  colored;  that  from  an  empyema,  yellow. 

In  left-sided  subphrenic  abscesses  the  dullness  is  often  most  marked 
at  the  back  of  the  chest  or  epigastric  region. 

An  empyema  may  spontaneously  rupture  through  the  pleura  and 
form  a  subcutaneous  fluctuating  tumor  (see  page  226)  from  the  third 
to  the  sixth  interspace,  usually  the  fifth.  When  near  the  heart  the 
swelling  may  pulsate.  The  pus  may  escape  along  the  peripleuritic  con- 
nective tissue  and  gravitate  tow^ard  the  abdominal  or  lumbar  muscles,  ap- 
pearing as  an  abscess  in  these  regions,  simulating  one  due  to  a  spondylitis 
or  a  perinephritic  abscess. 


TUMORS  OF  THE  PLEURA* 

Primary  sarcomata,  endotheliomata,  and  lipoma ta  are  rarely  observed 
in  the  pleura.  Carcinomata  and  sarcomata  are  often  secondary  to  the 
same  growths  in  the  ribs,  mammary  glands,  mediastinal  lymph-nodes, 
and  lungs.  The  lipomata  may  raise  from  the  mediastinal  or  subpleural 
fat  and  project  into  the  pleural  cavity. 

The  diagnosis  of  tumors  of  the  pleura  is  very  difficult,  unless  there 
is  a  demonstrable  primary  tumor.  The  symptoms  simulate  those  of  a 
pleural  or  pericardial  effusion,  and  are  frequently  accompanied  by 
more  or  less  exudate,  which  is  hemorrhagic  in  character,  but  may 
be  serous.     A  tumor  can  be  suspected  in  the  presence  of  the  physical 
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signs  of  a  pleuritic  exudate  if  there  is  increased  resistance  when  the  needle 
is  introduced  and  by  the  absence  of  fever.  In  the  malignant  forms  of 
pleural  neoplasms  there  is  rapidly  increasing  cachexia;  the  effusion,  if 
present,  reaccumulates  rapidly;  and  there  are  often  severe  intercostal 
neuralgic  pains  due  to  the  tumor  growing  through  the  intervertebral 
foramina  and  compressing  the  posterior  nerve-roots. 


Fig.  163. — Method  of  Performing  Exploratory  Puncture  of  the  Pleural  Cavities. 
After  careful  disinfection  of  the  area  of  skin  through  which  the  puncture  is  to  be  made,  the  needle  should  be 
inserted  through  either  the  sixth  interspace  in  the  anterior  midaxillary  or  posterior  axillary  lines.  This  method 
can  be  carried  out  with  the  patient  either  lying  down  or  sitting  up,  preferably  the  former.  Before  inserting 
the  needle,  the  skin  should  be  pressed  against  the  tissues  of  the  interspace,  in  order  to  prevent  any  slipping  and 
striking  of  the  bone  with  the  point  of  the  needle. 


PULMONARY  ABSCESS,  GANGRENE,  AND  BRONCHIECTASIS. 

The  intrapulmonary  lesions  that  present  themsehes  to  the  surgeon  for 
diagnosis  may  be  classified  as  follows:  (a)  Acute  simple  abscesses:  (b) 
chronic  simple  abscesses,  with  or  without  bronchiectasis;  (c)  acute  gan- 
grenous abscesses;  and  (d)  chronic  putrid  abscesses,  with  bronchiectasis. 

Pulmonary  Abscess. — The  following  is  usually  the  history  of  a 
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pulmonary  abscess:  A  patient  who  has  had  pneumonia,  for  example,  of 
the  lower  lobe  will  have  his  crisis,  the  physical  signs  begin  to  clear  up  and 
the  temperature  drops. 

Suddenly  the  temperature  goes  up  again,  becomes  of  a  remittent 
type,  and  the  sputum  becomes  more  purulent.  There  may  be  a 
distressing  cough,  accompanied  by  the  expectoration  of  foul  pus  in  large 
quantities.     Some   elastic  fibers  may  be   present   in    the    sputum,  but 


Fig.  164. — Method  of  Counting  the  Ribs  for  the  Purpose  of  Determining  the  Level  of  Fluid,  etc., 

IN  the  Pleural  Cavity. 
One  usually  begins  by  palpating  the  angulus  Ludovici  or  prominence  at  the  junction  of  the  first  and  second 
portions  of  the  sternum,  that  is,  of  the  manubrium  and   gladiolus.     By  passing  the  fingers  outward  one  en- 
counters the  second  rib.     From  this  point  down,  the  remainder  of  the  ribs  can  be  readily  counted. 


are  rare.  There  are  often  paroxysms  of  coughing,  with  expectora- 
tion of  several  ounces  to  a  cupful  of  pus.  If  the  abscess  cavities 
do  not  communicate  with  a  bronchus,  there  is  but  little  expectoration. 
There  is  in  all  cases,  emaciation,  loss  of  appetite,  and  a  rapid  decline 
in  strength.  If  the  abscess  becomes  chronic,  there  may  be  recurrent 
attacks  of  fever,  with  expectoration  of  pus  in  large  quantities.     Physical 
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examination  is  rather  disappointing.  There  are  few  cases  in  which 
cavity  signs  are  present.  This  is  due  either  to  the  indirect  manner  in 
which  the  abscess  communicates  with  the  bronchus,  or  to  the  fact  that  it 
does  not  open  into  one  at  all.  The  abscesses  following  pneumonia 
are  most  frequently  in  the  lower  lobes,  and  this  is  of  some  aid.  There 
are  no  typical  physical  signs  of  abscess  oj  the  lung  owing  to  the  fact 
that  the  cavities  (whether  due  to  abscess,  gangrene,  or  bronchiectasis) 
may  be  near  the  surface  or  quite  deeply  situated,  and  may  or  may 
not  communicate  with  a  bronchus.  Dullness,  decreased  respiratory 
murmur,  vocal  resonance,  and  fremitus  are  present  in  the  majority 
of  cases,  but  there  may  be  bronchial  breathing.  The  most  valuable 
sign  is  the  presence  of  rales — large,  moist  ones,  not  infrequently  metalHc 
in  character.  Another  striking  feature  is  the  variability  of  the  physical 
signs — once  dullness,  then  a  tympanitic  note  over  the  same  spot.  A 
pus  cavity,  surrounded  by  aerated  lung  tissue  and  not  communicating 
with  a  bronchus,  gives  no  auscultatory  phenomena.  Clubbed  fingers 
develop  quite  early,  as  do  also  symptoms  of  pressure  on  the  heart,  liver 
and  spleen. 

Pulmonary  Gangrene. — If  after  a  pneumonia,  the  fever  either  does 
not  disappear  or  begins  again  a  few  days  after  a  crisis,  and  the  sputum 
and  breath  become  fetid,  and  the  sputum  divides  itself  into  the  charac- 
teristic three  layers,  gangrene  must  be  suspected.  This,  as  Frankel  has 
shown,  is  a  frequent  sequel  of  influenza  pneumonia.  In  the  sputum  of 
gangrene  one  can  usually  find  elastic  fibers.  The  sputum  divides  into 
three  layers :  {a)  an  upper  of  frothy  mucus,  {h)  a  middle  or  clear  layer 
and  (c)  a  lower  of  thick  gangrenous  detritus.  In  bronchiectasis  following 
pneumonia  the  sputum  may  be  fetid  at  times,  but  the  odor  is  not  so 
penetrating  and  there  are  no  elastic  fibers.  The  physical  signs  of  both 
pulmonary  gangrene  and  bronchiectasis  are  usually  the  same  as  those  of 
abscess. 

Bronchiectasis. — In  a  patient  with  bronchiectasis  there  is  usually  a 
history  of  long- continued  expectoration,  with  the  sudden  expectoration, 
usually  in  the  morning,  of  large  quantities  of  foul  pus,  at  times  a  cupful. 
This,  however,  is  not  characteristic,  for  the  same  may  be  true  of  chronic 
simple  abscess.  There  is  said  to  be  more  mucus  in  the  sputum  of  a 
bronchiectasis,  but  if  there  are  cavities  in  the  lung  tissue  due  to  ulcerations 
of  a  bronchiectasis  there  may  be  just  as  much  pus  as  in  a  simple  abscess 
and  if  there  is  associated  gangrene,  just  as  much  fetor  as  in  a  gangrene. 
The  frequency  of  hemoptysis  in  cases  of  a  gangrene  of  the  lung  is  due 
to  the  fact  that  the  vessels  are  more  apt  to  pass  exposed  through  the 
cavity,  owing  to  the  more  rapid  destruction  of  tissue. 


Fig.  165. — Illustration  of  Area  of  Pulmonary  Gangrene  Close  to  Surface  of 

Lung. 

Note  the  greenish  color  of  the  wall  of  the  area  of  pulmonary  gangrene  and  the  trabeculae 

of  surviving  lung  septa  traversing  the  wall  of  the  cavity. 
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The  previous  history  of  pneumonia,  particularly  an  influenza  pneu- 
monia, and  the  character  of  the  sputum — which  in  an  abscess  is  of  a 
chocolate  color  and  occasionally  contains  elastic  fibers,  and  in  gangrene 
becomes  more  and  more  offensive  as  the  case  progresses — are  important 
points  in  the  establishment  of  a  diagnosis  of  these  two  lesions.  In  bron- 
chiectasis, the  sputum  is  at  first  odorless,  but  usually  becomes  foul 
from  the  stagnant  pus.  The  localization  of  the  abscess  is  always 
difficult;  aspiration  is  dangerous  and  the  physical  signs  are  not  reliable 
and  are  often  misleading.  The  x-ray  is  only  of  confirmatory  value, 
as  it  shows  chiefly  thickened  areas  of  lung,  and  should  not  be  absolutely 
relied  upon.  When  it  shows  a  shadow  at  the  same  point  where  the 
physical  signs  are  present,  it  is  of  value.  The  :r-ray  may  mislead  one 
as  to  the  seat  of  the  abscess,  and  is  of  no  service  in  distinguishing  between 
single  and  multiple  foci  or  between  abscess,  gangrene  or  bronchiectasis. 


ECHINOCOCCUS  OF  THE  LUNGS. 

This  localization  of  the  echinococcus  is  next  in  frequency  to  that 
of  the  liver  and  occurs  oftenest  in  the  right  lower  lobe.  Clinically  it 
greatly  resembles  a  pleuritic  effusion,  and  a  differentiation  can  only  be 
made  by  an  examination  of  the  fluid  obtained  by  exploratory  puncture. 
In  the  case  of  echinococcus  it  is  clear,  watery,  and  contains  the  charac- 
teristic booklets  of  the  worm. 

Only  large  cysts  or  a  collection  of  smaller  ones  produce  any  symp- 
toms. These  cause  dullness  which  is  more  irregular  than  that  of  an 
effusion.  There  are  signs  of  pressure,  such  as  dyspnea,  displacement 
of  the  heart  and  liver,  and  pain,  especially  upon  lying  on  the  diseased 
side.  There  is  often  enlargement  of  the  cutaneous  veins  over  the 
cyst  and  widening  of  the  intercostal  spaces. 

There  is  no  rise  in  temperature  unless  the  cyst  is  infected  and  has 
ruptured.  Then  the  signs  greatly  resemble  those  of  an  abscess  in  the 
lower  lobes. 


ACTINOMYCOSIS  OF  THE  LUNGS  AND  PLEURA. 
This  disease  may  appear  clinically  in  one  of  two  forms: 
(a)  A  peribronchial  pneumonic  form  in  which  the  symptoms  re- 
semble those  of  tuberculosis.  In  this  form,  the  prominent  symptoms  are 
hemoptysis,  fever,  loss  of  weight  and  strength,  and  mucopurulent  ex- 
pectoration. The  diagnosis  can  only  be  made  if  the  ray  fungus  is  found 
in  the  sputum. 
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{b)  A  second  clinical  form  in  which  the  disease  has  extended  into 
the  pleural  cavity  and  chest  wall.  The  signs  are  either  those  of  a  dry 
pleurisy  or  there  is  a  board-like  infiltration  of  the  chest  wall,  followed  by 
the  appearance  of  subcutaneous  abscesses.  The  spontaneous  perfora- 
tion of  the  latter  leaves  sinuses  which  may  be  confused  with  those  of  tuber- 
culosis.    The  finding  of  the  ray  fungus  will  clear  up  the  diagnosis. 


Tumors  of  the  Lungs, 

Tumors  of  the  lungs  are  almost  always  maHgnant,  and  rarely 
primary. 

Secondary  growths,  e.  g.,  sarcomata  and  carcinoma ta,  are  usually  dis- 
seminated over  both  lungs,  while  primary  ones,  e.  g.,  endothelioma  of  the 
pleura,  carcinoma  arising  from  the  bronchial  tubes  or  sarcoma  of  the 
.  mediastinum  extending  into  the  lung,  occupy  the  greater  part  of  one  lung. 
The  diagnosis  of  the  presence  of  secondary  tumors  depends  upon  (a)  the 
appearance  of  pleuritic  pain ;  (b)  cyanosis ;  (c)  dyspnea ;  (d)  cough,  and 
(e)  the  signs  of  effusion  following  a  year  or  more  after  a  primary  tumor  of 
the  breast,  limbs,  etc.,  has  been  diagnosed  as  such.  A  primary  growth 
of  the  lungs  shows  unilateral  involvement  with  signs  of  consoHdation, 
but  the  tactile  fremitus  is  absent  and  the  breath  sounds  are  diminished 
in  intensity.  There  is  usually  prune-juice  expectoration,  emaciation, 
enlargement  of  the  adjacent  cervical  lymph-nodes,  signs  of  pleuritic  efiu- 
sion,  and  an  afebrile  cough. 


Suppurative  Pericarditis  (Pyopericardium). 

Both  serous  and  purulent  pericardial  exudates,  as  is  the  case  in  the 
pleural  cavity,  give  rise  to  the  same  physical  signs. 

Purulent  pericarditis  may  (a)  be  pyemic  in  origin,  or  (b)  follow  a 
penetrating  wound  of  the  pericardium,  or  (c)  arise  by  extension  from  a 
neighboring  focus,  or  (d)  be  the  result  of  one  of  the  acute  infectious 
diseases. 

Perforation  of  the  thoracic  wall  may  occur,  giving  rise  to  sinuses 
or  abscesses. 

Purulent  pericarditis  occurring  during  the  course  of  a  septicopyemia 
cannot  be  recognized  except  from  the  physical  signs,  or  if  attention 
has  been  called  to  the  heart  by  the  accelerated,  feeble,  and  often  irregular 
pulse. 

In  the  other  varieties  there  are  usually  repeated  chills  accompanied 
by  high  fever  and  sweats.     The  pulse  and  respiratory  rate  are  rapid. 
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Cases  occasionally  occur  with  normal  pulse,  temperature,  and  respira- 
tion. When  an  exudate  previously  serous  becomes  purulent,  there  are 
chills  with  considerable  fluctuations  of  temperature,  pulse,  and  respira- 
tion, accompanied  by  sweats,  a  rapid  emaciation,  and  leukocytosis. 

The  physical  signs  of  pyopericardium  are  (a)  bulging  of  the  precordial 
space,  especially  in  children,  (b)  the  apex-beat  cannot  be  felt,  (c)  the  area 
of  cardiac  dullness  is  greatly  increased  and  pear-shaped,  the  base  being 
downward,  and  (d)  the  heart  sounds  are  very  weak. 


Fig.  j66. — Method  of  Performing  Exploratory  Puncture  of  the  Pericardium,  in  Order  to  Deter- 
mine THE  nature  of  A  PERICARDIAL  EXUDATE. 

The  patient  can  be  thus  explored  either  in  a  recumbent  or  upright  position.     The  needle  should  be  inserted  in 
either  the  fourth  or  fifth  interspaces  close  to  the  sternum,  great  care  being  taken  not  to  insert  it  too  deeply. 

Exploratory  puncture  of  the  fourth  and  fifth  left  interspaces,  one 
inch  from  the  sternal  margin,  shows  the  presence  of  pus.  The  xipho- 
costal  route  is,  however,  used  by  many,  the  needle  being  inserted  at 
the  right  xiphocostal  angle.  There  is  no  danger  of  wounding  the 
liver  or  diaphragm,  because  these  are  depressed  in  pyopericardium 
(Fig.  166). 

Affections  of  the  Mediastinum, 

Two  conditions  of  this  region  frequently  require  to  be  recognized 
by  the  surgeon  as  well  as  by  the  physician.  These  are  inflammatory 
affections  and  tumors. 


236  THORAX. 


INFLAMMATORY  PROCESSES  IN  THE  MEDIASTINUM   (MEDIAS- 

TINITIS), 

These  may  be  either  acute  or  chronic.  The  former  are  caused  by 
the  ordinary  pyogenic  organisms  and  arise  by  extension  of  suppurative 
processes  in  the  neck  or  rarely  from  an  acute  osteomyehtis  of  the  ribs 
or  sternum.  From  the  neck,  pus  may  reach  the  mediastinum  either 
along  the  carotid  sheath  or  along  the  previsceral  or  retrovisceral  spaces. 
(See  page  1 70.)  The  symptoms  of  acute  mediastinitis  are  severe  pain  and 
a  feeling  of  oppression  behind  the  sternum  radiating  to  the  shoulders. 
This  is  accompanied  by  fever,  chills,  sweats,  rapid  pulse,  and  other  signs 
of  a  septic  infection.  The  diagnosis  may  be  made  from  these  symptoms, 
taken  in  conjunction  with  the  history  of  a  preceding  infection  in  the 
adjacent  parts,  e,  g.,  neck,  retropharyngeal  structures,  etc. 

Chronic  inflammatory  processes  are  almost  always  due  to  tuber- 
culous disease  of  the  bronchial  lymph-nodes  or  to  tuberculosis  of  the 
sternum  (Fig.  151)  and  are  impossible  to  recognize  unless  they  rupture 
into  the  bronchus,  aorta,  or  esophagus. 


TUMORS  OF  THE  MEDIASTINUM, 

All  forms  of  tumors  of  the  mediastinum  cause  somewhat  similar  symp- 
toms.    Their  severity  depends  upon  the  size  and  nature  of  the  growth. 

The  most  frequent  conditions  which  thus  appear  with  signs  of  intra- 
thoracic pressure  are  the  following : 

Benign  Affections.  Malignant  Affections. 

1.  Retrosternal  goiter.  i.  Carcinomata    arising     in    the 

lymph-nodes  or  peribronchial 
*  tissues. 

2.  Dermoid  cysts.   '  2.  Primary  lymphosarcomata,  or 

endotheliomata. 

3.  Echinococcus  cysts.  3.  Hodgkin's  disease  (Pseudoeul- 


kemia). 


4.  Aneurysms  of  the  arch  of  the  aorta. 

5.  Fibroma. 


The  diagnosis  in  the  case  of  the  malignant  affections  depends  (a) 
upon  the  greater  rapidity  with  which  the  symptoms  of  pressure  appear, 
{b)  the  more  frequent  association  of  pleuritic  effusion,  and  (c)  in  many 
cases  the  history  of  primary  growths  situated  elsewhere  in  the  body. 

The  symptoms  of  mediastinal  tumors  are: 

I.  Engorged  veins  on  the  anterior  and  lateral  portions  of  the  thorax, 
sometimes  accompanied  by  cyanosis  and  edema  of  the  skin  (see  Fig.  167). 
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2.  A  marked  dyspnea,  associated  often  with  a  harsh,  brassy  cough 
and  pain. 

3.  Symptoms  of  pressure  on  the  recurrent  laryngeal  nerves  causing 
abductor  paralysis  of  one  or  both  vocal  cords,  usually  the  left. 

4.  Dysphagia  due  to  pressure  on  the  esophagus. 

5.  Dullness  over  the  upper  portion  of  the  sternum  or  adjacent 
portions  of  the  thorax  (Fig.  167). 

6.  Rarely  the  x-ray  shows  a  distinct  shadow. 

7.  The  heart  and  lungs  may  be  displaced. 

8.  There  may  be  a 
bulging  of  the  sternum 
which  may  or  may  not 
pulsate.  If  it  does,  it 
has  the  forcible  ex- 
pansile pulsation  of  an 
aneurysm  (Fig.  158).  1 

9.  Palpitation  of 
the  suprasternal  notch 
and  of  the  deep  cervical 
nodes  may  confirm  the 
suspicion  of  a  tumor. 
This  is  especially  true 
of  a  retrosternal  goiter, 
which  moves  upward 
during  the  act  of  swal- 
lowing. 

When  an  aneurysm 
has  not  eroded  the 
chest  wall  it  may  be 
almost    impossible   to 

differentiate  from  a  tumor.  The  cyanosis  and  venous  enlargement  are 
more  marked  in  tumor  and  these  symptoms  are  more  progressive. 
The  most  valuable  signs  of  aneurysm  are  the  thrill  to  be  felt  and  the 
bruit  often  heard  over  the  sac,  and  the  radiating  pains  to  the  arms  and 
neck.  The  other  signs  of  aneurysm  are  hoarseness  from  recurrent 
laryngeal  pressure,  dyspnea,  and  dysphagia. 

Dermoid  or  echinococcus  cysts  may  occasionally  be  recognized  by 
finding  hairs  or  booklets  respectively  in  the  sputum.  A  case  of  der- 
moid cyst  has  been  reported  by  the  late  Nicholas  Senn  in  which  the  diag- 
nosis was  made  by  finding  hair  in  the  sputum. 


Fig.  167. — Location  of  Area  of  Dullness  in  Mediastinal  Tumor 
AND  of  Prominence  in  Aneurysm  of  the  Ascending  Arch 
OF  the  Aorta. 

I,  Area  of  dullness  over  manubrium  in  a  case  of  sarcoma  of  the 
mediastinum.  The  outlines  running  toward  it  represent  the  dilated 
veins  of  the  skin  of  the  thorax.  2,  This  figure  is  placed  to  the  left  of  the 
most  frequent  seat  of  prominence  due  to  aneurysm  of  the  ascending 
portion  of  the  arch  of  the  aorta. 
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Foreign  Bodies  in  the  Air  Passages. 

The  diagnosis  of  foreign  bodies  in  the  larynx,  trachea,  or  bronchi 
depends  (a)  upon  the  history,  (b)  upon  the  appearance  of  certain  symp- 
toms of  disturbances  in  function,  and  (c)  the  results  of  examination  with 
the  x-ray  (Fig.  103),  the  laryngoscope,  and  the  bronchoscope. 

In  the  majority  of  cases  there  is  a  history  of  the  aspiration  during 
an  inspiratory  effort  of  one  of  four  varieties  of  foreign  bodies. 

(a)  Round  or  conical  bodies — 
e.  g.,  coins,  buttons,  tin  whistles, 
and  bullets. 

(b)  Sharp  bodies,  as  pins,  nee- 
dles, tacks,  and  splinters. 

(c)  Vegetable  substances  which 
swell,  such  as  seeds  or  beans. 

(d)  Vegetable  substances  which 
do  not  swell,  as  wheat,  etc. 

The  symptoms  vary  greatly.  In 
some  cases  there  are  frequent  attacks 
of  asphyxia.  This  the  case  with 
the  first  group,  especially  in  the 
initial  period.  In  other  cases,  these 
attacks  of  suffocation  may  be  absent. 
If  the  body  lodges  in  the  right  bron- 
chus, as  is  most  often  the  case, 
there  is  a  diminution  or  even  com- 
plete loss  of  respiratory  sounds  and 
movements  on  the  same  side,  and 
such  cases  have  been  erroneously 
diagnosed  as  pulmonary  abscess,  tu- 
berculosis, etc.  Over  the  point  of 
its  arrest,  sibilant  and  sonorous 
rales  may  at  times  be  heard.  Sharj:) 
bodies  cause  localized  pain,  while 
larger  obstructing  bodies  cause  a 
sense  of  pressure.  Cough  is  quite  frequently  present  and  the  expec- 
toration may  be  bloody  from  erosion  of  the  bronchi. 

x\fter  noting  the  history  and  the  symptoms  an  examination  should  be 
conducted  with  the  laryngoscope.  If  this  results  negatively  an  x-ray 
picture  is  taken.  If  the  latter  is  also  negative  the  patient  should  be  anes- 
thetized and  the  Killian  bronchoscope  employed  to  find  the  foreign  bodies. 
In  the  absence  of  a  history  one  must  at  times  suspect  the  presence 
of  a  foreign  body  from  the  symptoms  of  a   circumscribed   broncho- 


FiG.  16S. — Seats  of  Various  Forms  of  Suppura- 
tion IN  Mastitis. 
I,  In  subcutaneous  abscess  of  areola;  2,  large 
parenchymatous  abscess  approaching  surface  of 
breast;  3,  seat  of  suppuration  in  early  stages  of 
ordinary  parenchymatous  mastitis,  showing  how 
infection  is  transmitted  from  nipple  along  milk 
ducts;  4,  retromammary  abscess,  lying  between 
breast  and  pectoralis  major  muscle;  6,  cross -section 
of  clavicle;  7,  cross- section  of  first  rib  (modified 
fromDuplay). 
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pneumonia    or    bronchiectasis    or    abscess   formation,   without  other 
causes. 

Diseases  of  the  Breast, 
inflammatory  processes. 

These  may  be  of  four  varieties:  (i)  Acute  puerperal  mastitis,  (2) 
acute  mastitis  of  infants,  (3)  traumatic  mastitis,  and  (4)  chronic 
mastitis. 

I.  Acute  Puerperal 
Mastitis. — This  occurs 
most  frequently  during 
the  first  months  of  lac- 
tation. The  acute  in- 
flammatory process 
may  be  located  in  one 
of  three  places  (see  Fig. 
168): 

(a)  In  the  subcuta- 
neous tissue  of  the  are- 
ola. 

(b)  In  the  gland 
parenchyma  proper. 

(c)  In  the  retro- 
mammary space. 

(a)  The  diagnosis  of 
the  first  named  is  sim- 
ple. An  area  of  red- 
ness and  painful  swell- 
ing of  the  areola  occurs 
which  is  at  first  hard 
and  then  becomes  soft. 
(b)  Infection  of  the 
gland  proper,  which  one 
usually  means  in  speak- 
ing of  mastitis,  most 
often  follows  a  small 
painful  fissure  or  crack 
in  the  nipple.  Not  in- 
frequently the  disease 
begins  with  a  chill;   a 

rise   of   temperature  to   103°  or  104°,  and  severe  pain  in  the  breast 
in  a  woman  in  whom  there  is  the  history  of  a  preceding  fissure.     The 


Fig.  iO(j. — Lymphatics  of  Feviale  Breast. 
I,  Carcinoma  in  outer  upper  quadrant:  2.  supraclavicular  lymph- 
nodes;  3.  axillary  lymph-nodes:  4,  nodes  along  the  lower'border  of 
pectoralis  major;  5,  nodes  along  the  latissimus  dorsi:  6.  lymphatics 
of  arm.  The  arrow  between  i  and  3  shows  the  direction  of  the  lymph- 
current  from  the  breast  toward  the  axillary  and  supraclavicular  nodes; 
the  arrow  between  the  breast  and  4  shows  the  direction  toward  the 
corresponding  nodes.  The  arrow  from  6  to  3  shows  direction  of  lymph- 
current  from  arm  infections  toward  the  axillary  nodes. 
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breast  becomes  extremely  tender  to  the^touch  and  the  severe  pain 
radiates  toward  the  axilla. 

In  the  early  stages  there  are  distinctly  indurated  and  usually  multiple 
areas  to  be  felt  in  the  breast,  which  can  be  distinguished  from  the 
nodules  due  to  stagnation  of  milk,  or  so-called  "caking  of  the  breast," 
by  the  more  severe  inflammatory  symptoms,  such  as  pain,  fever,  red- 
ness, etc. 

Another  point  of  differentiation  is  the  fact  that  proper  support  will  be 

followed  by  the  speedy  dis- 
appearance of  symptoms 
in  the  "caked"  breast, 
while  in  a  true  mastitis 
they  persist  and  increase 
in  severity. 

In  puerperal  mastitis, 
in  addition  to  the  symp- 
toms of  severe  pain  in  the 
breast,  induration  and  rise 
of  temperature,  there  is  a 
painful  enlargement  of  the 
pectoral  and  axillary 
lymph-nodes  (Fig.  169). 
After  a  few  days  of  the 
above  symptoms,  the  in- 
durated areas  become 
larger  and  approach  the 
overlying  skin.  This  be- 
comes red  and  tender,  and 
soon  evidences  of  fluctua- 
tion can  be  obtained,  show- 
ing that  abscess  forma- 
tion has  occurred.  If,  after 
one  of  these  foci  has  been  opened,  the  temperature  persists,  abscesses 
must  be  present  elsewhere  in  the  breast  with  retention  of  pus. 

There  are  cases  of  puerperal  mastitis  in  which  a  discharge  of  pus 
continues  from  multiple  foci,  months  after  the  abscesses  have  been 
opened.  These  are  the  result  of  a  venous  congestion  due  to  allowing 
the  breast  to  sag,  by  not  being  sufficiently  compressed  and  supported. 
The  retromammary  form  of  acute  mastitis  is  not  frequent.  It 
can  be  recognized  by  the  absence  of  foci  in  the  areola  or  parenchyma, 
and  the  presence  of  a  marked  swelling  along  the  periphery  of  the  breast, 


Fig.  170. — Method  of  Palpating  a  Cystic  Tumor  of  the 
Breast. 
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accompanied  by  pain  and  high  fever.  Fluctuation  appears  at  the  lower 
margin  of  the  breast.  At  times  chronic  retromammary  abscesses  are 
met  with,  due  to  tuberculosis  of  the  ribs  or  breast. 

2.  Mastitis  Neonatorum. — During  the  second  to  fourth  week  after 
birth  painful  enlargement  of  the  breast  occurs  in  both  male  and  female 
infants.  The  breast  enlarges  to  the  size  of  a  walnut,  is  quite  hard  and 
tender.  This  enlargement  generally  disappears  within  a  short  time,  but 
may  occasionally  advance  to  suppuration,  giving  rise  to  redness  of  the  sur- 
face and  fluctuation. 

3.  Traximatic  Masti- 
tis.— After  a  blow  or  fall 
upon  the  breast  of  non- 
pregnant women  the  organ 
becomes  enlarged,  quite 
painful,  and  may  be  ac- 
companied by  slight  rise 
of  temperature.  The  di- 
agnosis may  be  made  from 
the  history,  the  local  ten- 
derness, and  the  frequent 
general  enlargement  and 
palpation  of  tender  indu- 
rated areas  in  the  paren- 
chyma. 

4.  Chronic  Cystic 
Mastitis. — This  condi- 
tion is  one  which  has  been 
described  by  various  writ- 
ers under  different  names. 
Koenig  has  called  it 
"chronic  cystic  mastitis"; 
Reclus  describes  it  as 
"maladie  cystique";  Vir- 

chow,  as  "diffuse  fibroma";  others  have  termed  it  "chronic  inter- 
stitial mastitis";  and,  finally,  the  term  "diffuse  fibroadenoma"  has 
been  given  to  it. 

From  a  pathologic  standpoint^  there  are  three  types: 
I.  A  low  grade  of  inflammation  with  desquamation  of  the  glandular 
epithelium  and  the  formation  of  multiple  smooth-walled  cysts.     This  is 
the  form  described  by  Koenig  as  a  chronic  cystic  mastitis. 

^  Curtis  and  Wood:  "Medical  News,"  August  13,  1904. 
16 


Fig.  171. — Palpation  of  Supraclavicular  Lymph-nodes  in 
THE  Female,  in  Case  of  Suspected  Carcinoma  of  the 
Breast. 
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2.  Those  of  a  more  adenomatous  type  described  by  Schimmel- 
busch  and  Reclus. 

3.  Transition  cases.  In  these  the  breast  may  show  a  diffuse  fibro- 
adenomatous  condition,  but  in  certain  areas  a  mahgnant  change, 
i.  e.,  to  carcinoma,  has  taken  place.  In  thirty  cases  examined  micro- 
scopically by  Greenough^  such  a  malignant  change  had  occurred 
in  three.  In  some  cases  there  is  a  marked  tendency  to  papillomatous 
in-growths  into  the  lumen  of  the  dilated  acini  or  cysts.  These  cases 
have   a   special   tendency   to   become   nialignant. 

This  condition  occurs 
predominantly  in  women 
who  have  borne  children, 
but  not  nursed  them,  and 
is  especially  frequent  just 
before  the  menopause.  It 
may,  however,  occur  in 
nulliparcC.  In  some  cases 
there  is  an  apparent  exac- 
erbation at  the  time  of 
menstruation,  new  nodules 
appearing  and  the  breasts 
becoming  painful.  The 
condition  subsides  rapidly 
in  the  menstrual  intervals. 
Clinically,  one  can  feel  a 
number  of  flat,  firm  leath- 
ery nodules  in  one  or  both 
breasts,  which  may  be 
quite  sensitive.  The  pa- 
tients will  often  state  that 
the  nodules  become  pain- 
full during  the  menses,  ac- 
companied by  a  transitory  enlargement  of  the  axillary  and  pectoral  lymph- 
nodes  (Figs.  169  and  172). 

If  a  cyst  of  any  size  is  present,  it  feels  tense  and  elastic.  If  a 
number  of  smaller  cysts  have  been  formed  they  feel  like  beans  or 
shot  (Curtis).  The  principal  affection  from  which  it  must  be  differen- 
tiated is  carcinoma. 

This  question  is  especially  apt  to  arise  if  one  or  more  large  cysts 

^  Greenough  and  Hartwell:   "Journal  of  Medical  Research,"  June,  1903. 


Fig.    172. — Palpation    of  Axillary    Lymph-nodes    in    the 
Female. 
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have  formed.     The  condition  can  be,  however,  distinguished  from  car- 
cinoma by  the  following  features : 

I.  Chronic  mastitis  is  usually  bilateral,  or  if  not,  there  are  many 
nodules  in  a  single  breast  which  are  frequently  quite  tender. 


cystic,   have  a  distinct  smooth,  rounded  form, 


2.  The  nodules,   if 
and  unless  very  tense 
show  fluctuation. 

3.  The  size  and 
tenderness  of  the  nod- 
ules often  increase  dur- 
ing menstruation. 

4.  The  axillary 
nodes,  rarely  enlarged, 
are  soft  and  tender. 

5.  The  progress 
of  the  disease  extends 
over  years,  unless  large 
cysts  are  present. 

There  are  a  few  ex- 
ceptions; for  example: 

1.  Cases  in  which 
there  is  marked  indu- 
ration and  sharp  de- 
marcation. 

2.  Cases  in  which 
carcinomatous 
changes  have  already 
occurred  (transition 
cases),  either  in  one 
of  the  breast  nodules 
or  in  the  axillary  nodes 
alone. 

In  such  cases  it  is 
absolutely  impossible 
to    differentiate     be- 
tween a  chronic  cystic 
mastitis  and  carcino- 
ma until  marked  retraction  and  fixation  of  the  nipple  and  marked  indu- 
ration of  the  tumor  and  of  the  axillary  nodes  have  occurred.     If  any 
doubt  exists,  it   is  advisable  to  operate  and   submit  a  portion  of  the 
suspicious  area  to  a  pathologist  for  microscopic  examination. 


Fig.  173.— Relation  between  Lymphatics  of  Female  Breast  and 
THOSE  OF  Mediastinum  and  Liver. 
M,  Carcinoma  of  breast,  causing  retraction  of  nipple;  i,  lymph- 
nodes  of  supraclavicular  fossa;  2,  cross-section  of  clavicle;  3  pectoralis 
major  muscle;  5,  lymph-nodes  along  the  internal  mammary  artery; 
A,  aorta;  4,  lymph-nodes  at  bifurcation  of  trachea;  these  may  cause 
dyspnea  and  cough  after  carcinoma  of  breast;  H,  heart,  seen  in  section; 
6,  lymphatics  of  upper  surface  of  liver,  which  receive  the  lymph  from 
the  mediastinal  nodes  through  the  diaphragm;  7,  metastatic  foci  in  the 
liver;  8,  lymph-nodes  at  porta  hepatis;  9,  lymph-nodes,  along  aorta. 
(Modified  from  Kuttner  and  Duplay.) 
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TUBERCULOSIS  OF  THE  BREAST. 
Of  loo  reported  cases  of  this  rare  condition,  only  65  have  been 
examined  microscopically.  It  involves  the  gland  most  frequently  at 
the  period  of  life  (twenty  to  forty)  of  its  greatest  activity.  The 
course  is  a  very  chronic  one.  It  either  occurs  in  (a)  a  nodular  form; 
(b)  as  a  cold  abscess;  (c)  confluent  form  (most  common);  (d)  miliary 
form. 

The  diagnosis  is  rarely  made  before  either  an  abscess  has  formed 

or  sinuses  exist.  Usually 
the  case  is  supposed  to  be 
a  fibroadenoma  in  the 
nodular  form  or  is  diag- 
nosed as  a  chronic  cystic 
mastitis  (especially  in  the 
more  confluent  form)  be- 
fore operation.  Sinuses,  if 
they  exist,  have  the  typical 
bluish  undermined  edges 
of  tuberculous  lesions. 

In  many  cases  the  ax- 
illary lymph-nodes  are  en- 
larged, but  if  these  are  ab- 
sent the  diagnosis  may  be 
very  difficult. 

Simple  cysts  resulting 
from  chronic  mastitis  are 
more  circumscribed,  fluc- 
tuate   much    sooner,   are 
often  painless,  and  do  not 
enlarge  the  axillary  nodes. 
When  the  cysts  are  small  and  tender,  the  differentiation  is  very  difficult. 
In  tuberculosis  there  is,  however,  early  axillary  lymph-node  enlarge- 
ment. 

From  the  scirrhus  form  of  carcinoma  this  condition  can  be  dis- 
tinguished by  the  fact  that  tuberculosis  occurs  in  younger  persons, 
is  never  as  indurated,  and  there  are  more  apt  to  be  multiple  nod- 
ules. 

From  actinomycosis  it  can  be  distinguished  by  finding  the  ray  fungus 
in  the  yellow  granules  and  by  the  thickened  indurated  skin. 


Fig.  174. — Retraction  of  Nipple  in  a  Case  of  Carcinoma 

OF  THE  Breast. 

The  arrow  points  downward  toward  the  retracted  nipple. 
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SYPHILIS  OF  THE  BREAST. 

Gummata  may  occur  in  any  part  of  the  breast/  One  should 
always  suspect  syphilis  when  there  is  the  history  of  one  or  more 
swellings  which  have  disappeared  spontaneously  or  after  the  administra- 
tion of  iodids  and  mercury.  Gummatous  tumors  are  free  early  in  their 
course,  and  develop  slowly  and  painlessly.  They  ulcerate  and  break 
down  much  earlier  than  cancerous  nodules.  They  do  not  retract  the 
nipple  and  seldom  cause  enlargement  of  the  axillary  lymph-nodes.  The 
diagnosis  is  aided  by  the  treatment  and  the  history  of  syphilis. 

SIMPLE  HYPERTROPHY  OF  THE  BREASTS. 

This  condition  can  be  readily  recognized,  owing  to  the  enormous, 
often  bilateral,  increase  in  the  size  of  the  breasts.  It  occurs  most  fre- 
quently at  puberty  or  during  pregnancy.  It  may  be  simulated  by  a  retro- 
mammary lipoma,  but  this  is  only  unilateral.  The  breast  may  increase 
so  rapidly  in  size  that  within  a  year  it  increases  ten  to  twenty  pounds,  or 
even  more,  in  weight,  and  extends  down  as  far  as  the  knees. 

A  hyperplasia  of  the  male  breast  occurs  on  either  one  or  both  sides, 
and  causes  pain  and  discomfort. 

SIMPLE  NEOPLASMS  OF  THE  BREAST. 

These  are  best  divided  into  two  great  classes,  the  benign  and  the 
malignant.  To  the  former  belong  the  fibroadenoma,  with  its  special 
forms,  the  fibroma  intracanaliculare,  and  the  papillary  form. 

To  the  second  or  malignant  group  belong  the  sarcoma  and  carci- 
noma. 

BENIGN  NEOPLASMS. 

Fibroadenoma  of  the  Breast. — Pure  fibromata  and  pure  adeno- 
mata are  very  rare.  The  majority  of  these  tumors  contain  both  forms 
of  tissue,  but  usually  more  of  the  fibrous  than  of  the  glandular  form. 

The  first  form,  known  as  an  intracanalicular  myxoma,  and  often 
called  fibroma  intracanaliculare,  occurs  between  the  ages  of  twelve  and 
thirty.  It  forms  multiple,  bilateral,  firm  and  freely  movable  tumors  of 
irregular  outline  which  are  elastic  and  semifluctuant  on  palpation.  On 
section  they  are  white  and  glistening  and  microscopically  are  composed 
of  spaces  or  clefts  lined  by  epithelium  with  many  ingrowths  into  the 
spaces.     They  are  slow  in  growth  and  usually  quite  painless. 

^  J.  B.  Bissell,  "Medical  Record,"  July  6,  1907, 
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The  chief  diagnostic  points,  then,  are: 
{a)  Age.     They  generally  occur  between  twelve  and  thirty. 
{h)  Growth.     As  a  rule,  the  increase  in  size  is  very  slow  and  gradual. 
In  some  cases  they  remain  dormant  for  many  years,  and  then  suddenly 
increase  in  size.     Apparent  recurrence  may  take  place,  but  these  are 
undoubtedly  new  tumors. 

{c)  MobiHty,  consistency,  and  form.  They  are  usually  quite 
firm  and  round,  or  oval.  The  larger  they  grow,  the  softer  do  they 
become.     The  nearer  the  skin  they  lie,  the  more  movable  are  they. 

As  a  rule,  they  are  not  pain- 
ful and  are  never  as  hard  as 
a  carcinoma.  When  re- 
moved, they  are  found  to  be 
distinctly  encapsulated. 

{d)  They  never  cause  re- 
traction of  the  nipple  or  en- 
largement of  the  axillary 
lymph-nodes. 

The  second  form  or  adeno- 
fibroma  proper  occurs  less 
frequently  than  the  intracan- 
alicular  variety.  The  tumors 
are  smooth  and  not  nodulated 
as  in  the  intracanalicular  va- 
riety. They  are  quite  firm 
and  elastic. 

MALIGNANT  NEOPLASMS. 
Sarcoma  of  the  Breast. 

— These  constitute  about  2 
to  8  per  cent,  of  all  breast 
tumors  and  are  usually  of  the 
round-celled  type.  In  80  per  cent,  of  the  cases  they  develop  from  the  in- 
tracanalicular myxoma ta  (see  page  245).  They  occur  before  the  age 
of  thirty,  and  are  characterized  by  their  rapid  growth  and  the  early 
ulceration  of  the  overlying  skin.  The  entire  breast  is  usually  involved, 
causing  it  to  feel  uniformly  firm.  Enlargement  of  the  axillary  lymph- 
nodes  is  not  frequent,  but  when  present  the  secondary  tumor  attains 
enormous  size  (Fig.  175). 

Carcinoma  of  the  Breast. — The  best  division  of  this  form  of  neo- 
plasm from  a  clinical  point  of  view  is  into  a  scirrhus  or  hard  variety,  and 


Fig.  175- 


-Anterior  Vif.w  of  Case  of  Sarcoma  of  the 
Breast. 
Note  the  enormous  enlargement  of  the  right  breast  {S), 
and  the  large  tumor  of  the  axilla  {AD,  due  to    secondary 
enlargement  of  the  axillary  lymph-nodes. 
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a  medullary  or  softer  variety.  In  the  scirrhus  form  the  connective  tissue 
predominates,  while  in  the  medullary  form  the  epithelial  elements  exceed 
the  stroma  in  amount.  There  is  a  variety  known  as  carcinoma  simplex 
which  stands  midway  between  the  scirrhus  and  medullary.  Colloid  car- 
cinoma may  occur,  but  is  relatively  rare  and  cannot  be  diagnosed  as  such, 
before  operation.  The  chief  diagnostic  points  of  carcinoma  of  the  breast 
are: 

(a)  Age. — The  medul- 
lary form  usually  occurs 
in  women  between  thirty- 
five  and  fifty-five,  while  the 
scirrhus  variety  occurs 
after  the  latter  age.  Car- 
cinoma more  frequently 
affects  the  breast  of  wo- 
men who  have  nursed 
children,  or  have  had  in- 
fections or  chronic  cystic 
mastitis  (page  241 ) .  There 
is  undoubtedly  a  direct  re- 
lation between  cancer  of 
the  breast  and  trauma. 

(b)  Location  and 
Growth. — The  disease  usu- 
ally begins  as  a  single 
nodule,  most  frequently  in 
the  upper  outer  quadrants 
and  central  portions  of  the 
breasts.  If  the  carcinoma 
begins  in  the  ducts  instead 
of  the  acini,  there  is  early 
fixation  and  induration 
round  the  nipple. 

This  duct   or   tubular 
form  of  carcinoma  is  the  one  usually  found  in  the  male.     It  is  less  fre- 
quent than  the  deeper  acinous  form  in  the  female  breast. 

The  carcinomatous  nodule  is  usually  single. 

The  rate  of  growth  is  far  more  rapid  than  in  the  case  of  benign  tu- 
mors. In  the  medullary  form  this  rapidity  of  growth  is  more  marked 
than  in  the  scirrhus  form. 

(c)  Mobility,  Consistency,  and  Form. — In  the  early  stages,  the  tumor 


Fig.  176. — Edema  of  the  Right  Arm  Due  to  Compression 
OF  Axillary  Veins,  Two  Years  after  Operation 
for  Carcinoma  of  the  Breast. 

Note  the  great  difference  in  size  between  the  right  and  left  arms. 
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is  hard  and  somewhat  movable.  It  soon  becomes  adherent  to  the  skin 
(especially  around  the  nipple  in  the  scirrhus  form)  and  to  the  underly- 
ing pectoral  muscle  (Fig.  174).  In  the  medullary  form,  the  tumor  is 
much  softer  than  in  the  scirrhus  form.  Ulceration  of  the  overlying  skin 
may  occur  at  an  early  stage.  At  first  the  tumor  is  more  or  less  rounded 
and  can  be  distinctly  outlined.     Later  it  becomes  nodulated  and  diffuse. 

(d)  Condition  of  the  Nipple  and  Regional  Lymph-nodes. — In  the  scir- 
rhus more  frequently  than  in  the  medullary  form  the  nipple  is  both  fixed 
and  retracted.  Ulceration  may  occur  quite  early  at  this  point  (Fig. 
174).     Pain  is,  at  times,  an  early  and  marked  symptom  in  carcinoma. 

There  is  early  enlargement  of  the  axillary  in  84  per  cent,  of  the  cases 
and  less  often  of  the  supraclavicular  lymph-nodes  (about  10  per  cent.) 
(Figs.  171  and  172). 

A  systematic  examination  of  these  regions,  as  well  as  of  the  liver,  if 
palpable,  should  be  made  (Figs.  171  and  175)  for  evidence  of  lymph- 
node  and  visceral  metastases.  The  carcinomatous  lymph-nodes  are 
very  hard  and  often  adherent  to  each  other. 

(e)  Complications. — In  addition  to  the  early  cachexia,  cancer  of 
the  breast  may  produce  metastases  in  the  following  places: 

1.  In  the  mediastinal  lymph-nodes,  causing  cough  and  dyspnea 
(see  Fig.  173). 

2.  In  the  lymphatics  of  the  skin  of  the  breast. 

The  skin  of  the  entire  front  of  the  chest  has  a  board-like  consistency 
and  has  been  called  "cancer  encuirasse"  (armor- like  cancer). 

3.  Metastases  in  the  lungs,  liver,  pleura,  and  brain. 

4.  Osseous  metastases.  If  in  the  long  bones,  spontaneous  fractures 
•may  occur  after  the  most  trivial  injury.  If  the  deposit  occurs  in 
the  spine  or  skull,  symptoms  of  pressure  upon  the  spinal  cord  or  brain 
occur  in  cases  where  there  has  been  no  suspicion  of  a  metastasis.  A  so- 
called  paraplegia  dolorosa  is  quite  characteristic. 

5.  Edema  of  the  hand  (Fig.  176)  from  pressure  of  carcinomatous 
lymph-nodes  on  the  axillary  vessels. 

DIFFERENTIAL  DIAGNOSIS  OF  TUMORS  OF  THE  BREAST. 


Chronic  Cystic  Mastitis. 

Fibroadenoma. 

Carcinoma. 

Age 

Usually  before  forty,  but 

In  young  women. 

Generally    over   forty, 

may  occur  before  men- 

rarely before  that  age; 

opause,     often      more 

accompanied     by 

painful       and      larger 

cachexia. 

during  menses. 

Location 

and 

growth . . . 

Multiple   nodules  in  one 

Anywhere. 

Usually   in  inner  quad- 

or both  breasts.     Very 

Grow    very 

rants.     Grow  rapid- 

slow  growth,  except  in 

slowly. 

ly- 

large  cysts. 
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DIFFERENTIAL  DIAGNOSIS  OF  TUMORS  OF  THE 
Chronic  Cystic  Mastitis.     Fibroadenoma. 

Mobility Not  movable  in  breast  un-      Freely  movable. 

less  one  or  more  large 
cysts — then  only  mod- 
erate mobility. 


Consistency    and 

form Large     cysts     either   are 

round  and  fluctuate  or 
are     elastic.       Smaller 
multiple    nodules    feel 
like  beans. 
Condition      of 
nipple,      and 

pain Very      rarely      retracted. 

Tumors  often  painful, 
especially  at  menses. 
Condition   of  ax- 
illary   lymph- 
nodes   and  me- 
tastases   Earlier  enlargement  than 

in  cancer.  Tender  and 
soft.  Often  more  pain- 
ful during  menses. 


Not  as  hard  as 
carcinoma; 
outline  round- 
ed and  sharp. 


BRi:  AST. —(Continued.) 
Carcinoma. 
Movable  in  very  earli- 
est stage;  later  ad- 
herent to  skin  or  pec- 
toral muscle  and 
fixed  in  breast. 

Very     hard,     irregular, 
and  not  demarcated. 


No  change.    No 
pain,  as  a  rule. 


Not  enlarged,  as 
a  rule. 


Early  retraction.  Of- 
ten pain,  quite  severe 
and  earlv. 


Early  enlargement. 
Induration  very 
marked.  Evidence 
of  metastases  (see 
page  248). 


DISEASES  OF  THE  MALE  BREAST. 
Of  the  inflammatory  affections  of  the  adult  male  breast,  only  chronic 
mastitis  need  be  mentioned.  A  syphilitic  enlargement  may  at  times  occur, 
and  can  be  readily  diagnosed  from  the  history  of  the  case,  by  the  rarity 
of  other  benign  enlargements  of  the  male  breast,  and  by  the  rapid  im- 
provement under  anti-luetic  treatment.  Of  neoplasms,  fibroadenoma, 
sarcoma,  and  carcinoma  can  occur.  The  first-named  occurs  in  very 
young  adults;  the  enlargement  is  soft,  of  very  slow  growth,  and  does  not 
cause  pain  or  axillary  lymph-node  enlargement.  Of  all  breast  neoplasms, 
99  per  cent,  occur  in  women  and  only  i  per  cent,  in  men.  Both  sarcoma 
and  carcinoma  differ  but  little  clinically  from  the  same  conditions  in 
women.  In  sarcoma  the  tumor  is  relatively  soft,  grows  rapidly,  and  does 
not  so  often  cause  enlargement  of  the  axillary  lymph-nodes  as  does  a 
carcinoma.  The  latter  causes  a  firm  indurated  mass  in  the  male  breast 
with  early  retraction  of  the  nipple  and  early  enlargement  and  induration 
of  the  axillary  lymph-nodes. 


CHAPTER  IV. 

THE  ABDOMEN, 

Affections  of  the  Abdominal  Wall, 
inflammatory  processes. 

Furuncles  of  the  skin  of  the  abdomen  do  not  differ  from  those 
found  elsewhere.  It  is  interesting  to  note  that  they  cause  early  enlarge- 
ment of  the  inguinal  lymph-nodes  which  rapidly  disappears  as  soon 
as  the  furuncle  is  incised  and  drained. 

Subcutaneous  and  intramuscular  suppuration  is  usually  second- 
ary to  an  infected  wound  or  to  some  more  deeply  seated  infective  process. 
There  is  more  or  less  induration,  so  that  it  is  difficult  to  detect  fluctuation. 
There  is  also  superficial  pain,  redness,  fever,  and  enlargement  of  the 
inguinal  lymph-nodes.  The  area  of  suppuration  may  either  remain 
within  the  various  tissues  composing  the  abdominal  wall  or  the  pus  may 
escape  externally  and  a  sinus  remain.  The  diagnosis  of  the  source  of  the 
pus  escaping  from  such  a  sinus  can  only  be  made  by  a  process  of  exclu- 
sion. A  careful  examination  should  be  made  of  the  entire  trunk,  the 
various  causes  mentioned  below  being  eliminated,  one  after  the  other. 

In  the  abdominal  wall  proper,  suppuration  may  occur  in  a  number 
of  distinct  spaces. 

1.  Within  the  sheath  of  the  recti  muscles  following  typhoid,  or, 
rarely,  an  injury.  The  pus  can  only  spread  as  far  as  the  umbihcus, 
where  it  may  perforate.  The  previous  history,  the  location  of  the 
swelling,  pain,  and  other  inflammatory  signs  render  a  diagnosis  easy. 
The  swelling  is  more  prominent  when  the  patient  Ues  down. 

2.  Retromuscular  Suppuration. — The  pus  lies  in  the  loose  connective 
tissue  between  the  individual  muscle  layers  or  between  the  transversahs 
fascia  and  peritoneum.  All  of  these  spaces  communicate  with  each 
other  freely  and  also  with  the  connective  tissue  of  the  pelvis,  iliac  fossae, 
and  retroperitoneal  space.  A  special  space,  known  as  the  prevesical 
or  cavum  retzii,  is  often  spoken  of  as  being  separated  from  the  retro- 
muscular  space  by  a  septum  (see  Fig.  177),  but  such  a  division  is  not 
found  clinically,  pus  in  one  of  these  spaces  spreading  by  direct  contin- 
uity to  any  of  the  others.  With  the  exception  of  the  rare  cases  of 
idiopathic  suppuration  in  the  prevesical  space,  the  majority  of  the  cases 
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of  suppuration  in  the  intermuscular  and  retromuscular  spaces  are 
secondary.  They  may  be  due  to  a  number  of  different  primary  causes, 
which  it  is  well  to  remember  in  making  a  diagnosis. 

Sources  of  Suppuration  in  the  Abdominal  Wall  and  of  Abdom- 
inal Sinuses. — (a)  If  prevesical,  to  cystitis  or  diseases  of  the  prostate  or 
seminal  vesicles. 

(b)  If  around  the  kidney,  it  is  the  result  of  an  infection  of  the  peri- 
nephritic  tissue  following  some  renal  infection  or  a  perinephritis. 

(c)  If  in  the  retroperitoneal  connective  tissue  of  the  iliac  fossa  it 
may  be  due  («)  to  suppuration  of  the  deep  iliac  lymph-ncdes  fol- 
lowing phlegmon  of 
the  thigh  or  an  ingu- 
inal adenitis;  (/5)  to 
tuberculosis  or  osteo- 
myehtis  of  the  pelvic 
bones. 

(d)  It  may  be  due 
to  disease  of  the  ribs 
or  spine  or  to  a  spon- 
taneously perforated 
empyema  (empyema 
necessitatis). 

(e)  Secondary  to 
perforations  of  the 
gall-bladder,  intestine, 
appendix,  stomach, 
and  cecum.  This 
group  includes  actino- 
mycosis following  pri- 
mary intestinal  dis- 
ease. 

(/)  Secondary  to  infections  of  the  uterus  (especially  puerperal)  and  of 
the  adnexa.  Puerperal  infection  may  cause  a  pelvic  abscess  which 
spreads  to  the  connective  tissue  of  the  ihac  fossa  and  retroperitoneal 
space  (see  Fig.  177). 

(g)  The  pus  may  collect  in  the  extraperitoneal  subphrenic  tissue 
secondary  to  appendicitis  or  hepatic  abscess.  This  is  comparatively 
rare. 

The  diagnosis  in  all  of  these  is  dependent  upon  the  history  and  the 
presence  of  'general  and  local  symptoms  of  suppuration. 

Prevesical  abscesses  (see  Fig.  177)  give  rise  to  an  area  of  dullness  of 


Fig.  177- — Location  of  Abscesses  in  Abdominal  Wall,  etc. 
R,  Rectum;  U,  uterus;  E,  bladder;  5,  symphysis  pubis;  F,  skin 
and  subcutaneous  tissues;  W,  muscles  of  abdominal  wall;  M,  retro- 
muscular  abscess;  V,  prevesical  abscess;  PP,  properitoneal  abscess; 
P,  peritoneum;  RP,  retroperitoneal  suppuration  extending  upward 
from  pelvis. 
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oval  form  like  that  of  the  distended  bladder.  There  is  local  pain,  ten- 
derness, and  fever.  When  the  bladder  is  emptied  the  tumor  still  re- 
mains. The  pus  may  rupture  into  the  bladder  or  into  the  intestine. 
The  tumor  can  be  felt  through  the  rectum  or  vagina.  Inquiry  into 
the  history  will  usually  result  in  finding  a  primary  focus  in  the  blad- 
der, the  generative  organs,  the  bones  of  the  pelvis,  or  the  intes- 
tine. 

In  all  of  the  other  forms  of  suppuration  within  or  behind  the  abdom- 
inal muscles  the  diagnosis  may  be  made  from  the  appearance  of  a  more 
or  less  circumscribed  area  of  induration,  accompanied  by  fever,  pain, 
tenderness,  and  rigidity  of  the  corresponding  portion  of  the  abdominal 
wall.     Careful  search  will  usually  elicit  the  primary  source  of  infection. 

If  there  is  pus,  or 
even  in  the  case  of 
a  tumor  in  the  ab- 
d  o  m  i  n  a  1  wall, 
both  are  more 
prominent  when 
the  patient  Ues 
down.  In  the  ma- 
jority of  the  forms 
of  suppuration  in 
or  behind  the  ab- 
dominal wall  the 
diagnosis  can  be 
made     from    the 


Fig. 


[78. — Fecal  Fistula  or  the  Ordinary  Type  (R.  C.  Coffey).            histOry    of     a     prl- 
Note  the  openings  of  the  afferent  and  efferent  loops  of  intestine.    The  com-        ^^ ,        :*,f  ^^4-,*^*, 

.  ,    ,      fv,  1    1  f  fu    1  •  mary     miection, 

mon  opening  projects  above  the  level  01  the  skin.  J  ' 

the  presence  of  a 
circumscribed  or  diffuse  infiltration,  pain,  tenderness,  and  fever. 


ABDOMINAL  FISTULA. 
If  one  Hmits  the  term  fistula  to  a  canal  lined  by  granulation  tissue 
which  communicates  with  a  preformed  cavity,  one  must  look  for  the 
cause  of  abdominal  fistulae  in  one  of  the  hollow  viscera,  e.  g.,  small  and 
large  intestine,  stomach,  gall-bladder,  urinary  bladder,  uterus,  tubes,  etc. 
The  various  forms  of  fistula  are  best  understood  by  a  reference  to  Figs. 
178  to  181.  The  escape  of  the  normal  secretion  of  the  viscus,  as  in  the 
case  of  the  gall-bladder,  or  of  food  in  its  various  stages  of  digestion,  as  in 
the  case  of  the  stomach,  small  and  large  intestine,  or  of  urine  from  a 
vesical  fistula,  establishes  the  source  of  the  fistula.  The  relation  of 
Meckels'  diverticulum  to  fistulae  is  referred  to  on  page  255. 
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TUMORS  OF  THE  ABDOMINAL  WALL. 

These  may  occur  either  in  the  skin  itself  or  in  the  deeper  layers. 
Those  of  the  skin  are  usually  sojt  pedunculated  fibromata  which  vary 
greatly  in  size  and  number.  Their  soft  consistency,  slow  growth,  and 
pedunculation  render  their  recognitioneasy  (Fig.  441).  Pigmented  nevi 
also  occur  with  considerable  variation  in  size  and  number.  They  are 
of  a  brownish  color,  slightly  raised  above  the  surrounding  skin,  and 
often  have  long  hairs  growing  from  their  surface. 

Both  soft  fibromata  and  pigmented  nevi  tend  to  become  sarcomatous 
at  times.  Such  a  change  can  be  recognized  from  the  rapid  growth  of 
the  tumor  as  well  as  the  tendency  to  ulceration  of  the  surface.  The 
deeper  forms  of 
neoplasms  are  lip- 
omata  and  des- 
moids. Lipomata 
occur  as  subcuta- 
neous, intermus- 
cular, and  subse- 
rous growths. 
The  two  first 
named  may  be 
recognized  by 
their  soft,  almost 
semifluctuating 
consistency,  and 
especially  by  their 
lobulated  surface, 
most  marked,  as 
in    all    hpomata, 

when  the  overlying  skin  is  shghtly  stretched.  The  subcutaneous  Hpo- 
mata occur  most  frequently  in  the  median  line.  They  are  also  lobu- 
lated, and  cause.pain,  which  is  often  referred  to  the  stomach. 

They  may  be  differentiated  from  hernia  of  the  linea  alba  or  umbil- 
ical hernia  by  palpation  (Fig.  182).  In  the  case  of  a  hernia  there  is  a 
distinct  thrill  on  coughing  and  the  contents  can  be  reduced  into  the 
abdominal  cavity  unless  they  are  adherent  to  the  sac.  In  such  cases, 
and  when  linea  alba  hemiae  become  strangulated,  a  differential  diagnosis 
from  lipomata  is  almost  impossible  before  operation.  The  occurrence 
of  subserous  lipomata  in  inguinal  and  femoral  herniit^  is  a  frequent  ob- 
servation at  operations  for  the  radical  cure  of  these  conditions,  but  they 
are  seldom  recognized  before  operation. 


Fig.   179. — Fecal  Fistula  with  Short  Canal  (R.  C.  Coffey). 
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Desmoids  are  peculiar  forms  of  fibroid  tumors,  occurring  chiefly  in 
women  between  fifteen  and  fifty  who  have  borne  children.  They  rarely 
occur  in  men.  The  majority  are  in  the  front  part  of  the  abdomen 
below  the  umbilicus.  They  are  oval  in  form  and  vary  in  size  from  a 
hen's  egg  to  that  of  an  adult's  head.  As  a  rule,  they  are  hard,  but  may 
soften  so  that  cysts  are  formed  which  may  be  hemorrhagic. 

They  may  follow  trauma,  laparotomy  or  herniotomy  operations, 
or  the  prolonged  pressure  of  a  belt.  They  may  be  painful,  especially 
at  the  time  of  the  menstrual  period.  The  diagnosis  depends  on  their 
firm  character  (the  softer  cystic  degeneration  being  exceptional)  upon 
the  smooth  surface,  and  the  fact  that  they  grow  in  the  direction  of  the 
corresponding  aponeurosis  or  scar. 


Fig.  180. — Fecal  Fistula  Due  to  Ulceration   of  Malignant  Disease  of  Intestine  after  Adhesion 
OF  Coil  to  Abdominal  Wall  (R.  C.  Coffey). 


They  may  become  less  prominent  when  the  patient  sits  up  and  can 
be  less  easily  felt  than  when  they  lie  down.  They  do  not  change  their 
position  when  the  patient  is  turned  toward  either  side,  as  intraabdominal 
tumors  do. 

Differential  Diagnosis  of  Desmoids. — They  must  be  differentiated 
from  an  abscess  or  hematoma  of  the  abdominal  wall  and  from  intra- 
abdominal tumors.  A  hematoma  is  gradually  absorbed,  and  an  abscess 
is  more  sensitive  and  is  accompanied  by  fever  and  leukocytosis.  In 
addition,  the  edges  of  an  abscess  are  less  sharp  and  there  is  usually  a 
primary  cause  (see  page  250)  to  be  found. 

From  intraabdominal  tumors  and  encapsulated  exudates  there  is 
great  difficulty  at  times  in  making  a  differential  diagnosis,  especially 
if  they  have  become  adherent  to  the  anterior  abdominal  wall. 
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If  such  an  adherent  intraabdominal  tumor  be  due  to  carcinoma  or 
sarcoma,  there  is  accompanying  cachexia  and  the  history  of  a  rapid 
growth  as  compared  to  the  slow  growth  of  desmoids.  Other  forms  of 
intraabdominal  tumors  show  the  characteristics  described  on  page  254. 

CONGENITAL  CONDITIONS. 

These  occur  most  often  in  connection  with  Meckel's  diverticulum 
and  the  urachus.  In  the  former,  a  number  of  conditions  are  found, 
as  follows  (Fig.  183): 

(a)  The  diverticulum  may  be  patent  at  the  umbiHcus  with  pro- 


FiG.   181. — Abdominal  Sinus  Due  to  a  Fistulous  Communication  with  the  Intestine 

(R.  C.  Coffey). 

trusion  of  the  posterior  wall  of  the  gut.  This  may  be  diagnosed  from 
the  presence  of  a  soft  reddish  tumor  covered  externally  with  mucous 
membrane. 

(b)  There  may  be  simply  a  fistulous  opening,  with  reddish  edges, 
from  which  a  few  drops  of  mucus  having  a  fecal  odor  are  discharged 
and  through  which  a  fine  probe  can  be  passed  into  the  intestine. 

(c)  A  hernia  of  the  gut  may  occur  as  a  complication  of  the  posterior 
wall  protrusion. 

(d)  The  diverticulum  may  be  large  and  patulous  at  the  umbilicus. 
Such  a  form  can  be  readily  recognized. 

(e)  The  diverticulum  may  rarely  be  converted  into  a  cyst. 
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Malformations  in  connection  with  the  urachus  are  much  simpler. 
Here  a  fistula  is  most  often  present  from  which  both  pus  and  urine  are 
discharged.  Cysts  of  the  urachus  occur  in  the  median  line  between 
the  umbilicus  and  symphysis,  and  can  be  suspected  to  be  of  this  origin 
chiefly  from  the  characteristic  median  location.  The  connection  of  a 
fistula  with  the  bladder  may  be  demonstrated  by  injecting  milk  or 
methylene-blue  into  it  and  then  catheterizing  the  patient. 


Fig.  182 — Method  of  Determining  the  Presence  of  an  Umbilical  Hernia. 

Two  fingers,  preferably  the  index  and  middle  finger,  of  the  examiner's  hand  are  placed  over  the  umbilica 

region,  and  the  patient  is  asked  to  cough,  when  the  impulse  can  be  distinctly  felt  if  the  hernia  is  present. 


ABSCESSES  DISCHARGING  THROUGH  THE  UMBILICUS. 
Pus  escaping  from  the  navel  may  have  its  origin  in  a  number  of 
different  sources.  It  may  be  the  result  of  a  prevesical  or  retromuscular 
suppuration  dependent  on  the  various  primary  sources  of  such  infection 
(see  page  250).  In  addition  to  the  causes  in  the  abdominal  wall  itself , 
one  must  think  of  intraabdominal  causes.  In  children  it  is  a  frequent 
point  of  spontaneous  discharge  of  a  tubercular  peritonitis.  Suppu- 
rating echinococcus  cysts  and  abscesses  resulting  from  perforations 
of  the  various  hollow  viscera,  all  are  apt  to  discharge  through  the 
navel. 
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TUMORS  OF  THE  UMBILICUS. 

These  may  be  primary  or  secondary.  At  times  the  discovery  of 
the  secondary  growth  at  the  navel  may  be  the  first  sign  of  an  intraab- 
dominal malignant  disease. 

The  primary  tumors  belong  to  both  the  benign  and  malignant  forms. 
Of  the  former,  the  most  frequent  are  dermoids  and  sebaceous  cysts, 
which  can  be  recognized  by  their  soft  doughy  consistency  and  slow 
growth. 

The  primary  malignant  tumors  are  almost  always  carcinomata  and 
grow  rapidly,  appearing  either  in  the  form  of  a  cauliflower-like  growth 
with  firm  edges  or  as  an  ulcerating  surface  with  typical  indurated  edges 
and  base.  There  is  also  accompanying  indurative  enlargement  of 
the  inguinal  lymph-nodes. 

The  secondary  tumors  simply  cause  a  hard  tumor  protruding  at 
the  umbilicus,  and  appear  rather  as  the  result  of  a  direct  continuation 
of  a  widespread  peritoneal  dissemination  than  as  a  metastasis.  They 
are  due  in  two-thirds  of  the  cases  to  malignant  disease  of  the  alimentary 
tract  or  liver,  in  the  remaining  one-third  to  that  of  the  ovaries  and 
uterus. 

Injuries  of  the  AbdOxMinal  Walls  and  Viscera 

Our  views  in  regard  to  the  indications  for  operation  have  changed 
so  rapidly  during  the  past  fifteen  years  that  it  has  greatly  influenced  the 
question  of  diagnosis.  Up  to  that  time  an  exploratory  laparotomy 
was  only  indicated  in  every  suspected  injury  of  the  abdominal  viscera 
if  symptoms  of  peritonitis  had  appeared. 

At  present  more  progressive  surgeons  believe  that  visceral  in- 
juries resulting  from  stab  or  gunshot  wounds,  as  well  as  severe  crushing 
injuries,  should  be  diagnosed  early  enough  to  be  of  aid  in  saving  the 
patient's  life,  i.  e.,  within  the  first  six  to  twelve  hours. 

When  such  a  patient  is  examined  for  the  purpose  of  making  a 
diagnosis,  a  certain  more  or  less  fixed  routine  method  should  be  followed 
in  order  to  ascertain,  as  soon  after  the  accident  as  possible,  whether  a 
viscus  has  been  injured.  Often  such  a  decision  can  only  be  reached 
if  the  patient  is  examined  a  second  or  third  time  in  a  similar  manner 
one  to  two  hours  later. 

The  routine  method  is  as  follows : 

1.  Ascertain  as  accurately  as  possible  the  exact  manner  in  which 
the  accident  occurred. 

2.  General  condition  of  the  patient. 

17 
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3.  Results  of  local  and  general  examination. 

4.  Symptoms  of  injury  of  particular  viscera. 

Before  discussing  these  in  detail,  it  may  be  stated  that  injuries  in 
which  there  is  no  external  wound  are  just  as  Hkely  to  produce  serious 
visceral  lesions,  as  those  in  which  there  is  a  cutaneous  wound.  In 
civil  life  the  former  class  is  far  more  frequent  than  the  latter,  and  with 
the  possible  exception  of  those  cases  in  which  there  is  actual  prolapse 
of  viscera  following  the  action  of  some  penetrating  force,  the  diagnostic 


JOT 

183. — Most  Frequent    Conditions  Occurring    in    Connection  with  Meckel's  Diverticulum 

(Miles  F.  Porter). 
S,  Skin;  M,  abdominal  wall.  I.  Posterior  wall  of  Meckel's  diverticulum  prolapsed  through  umbilicus. 
II.  Hernia  of  Meckel's  diverticulum.  A  coil  of  intestine  is  seen  pushing  the  posterior  wall  of  the  diverticulum 
outward.  III.  Intestinal  obstruction  due  to  Meckel's  diverticulum.  The  latter  is  seen  attached  to  some 
point  in  the  abdominal  cavity  causing  strangulation  of  a  coil  of  intestine  which  had  slipped  beneath  its  point  of 
origin  and  attachment.     IV.  Fistula  at  umbiHcus  due  to  patent  Meckel's  diverticulum. 

points  of  both  penetrating  and  non-penetrating  wounds  are  the  same, 
so  that  they  will  be  discussed  together. 

I.  History  and  Mode  of  Accident. — In  stab  wounds  it  will  be  of 
confirmatory  value  to  know  the  length  of  blade,  the  relative  positions 
of  victim  and  assailant,  and  the  direction  in  which  the  instrument,  such  as 
dagger,  sword,  bayonet  or  knife,  was  thrust  in  if  possible. 

In  gunshot  or  shell  wounds,  the  size  of  the  bullet  or  missile  is  of  value. 
It  has  been  found  that  small  bullets  traveling  with  great  velocity  do 
far  less  damage  than  larger  and  more  explosive  ones.  Too  much 
weight   should,   however,  not  be  placed   upon   this  difference,   since 
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wounds  of  the  hollow  viscera  may  cause  as  serious  results  after  small 
as  after  large  perforations.  If  the  stomach  or  intestines  were  empty 
before  the  accident,  the  results  of  a  perforation  are  far  less  serious  than 
if  a  meal  had  just  been  eaten. 

In  the  case  of  subcutaneous  injury  we  can  divide  them  into  those 
in  which  there  is  perhaps  only  slight  abrasion  or  contusion  externally, 
and  the  graver  cases  in  which  there  is  a  hernial  protrusion.  The 
modes  of  injury  are,  as  in  the  skull,  chiefly  of  three  varieties: 

(a)  A  circumscribed  force  or  one  which  has  come  into  contact  with 
the  abdomen  over  a  limited  area  only.  As  examples  of  this  class  may  be 
mentioned  kicks,  or  a  fall  upon  some  object,  or  a  blow  from  a  tool  like 
a  hammer,  etc.,  thrown  at  the  lower  portion  of  the  patient's  thorax  or 
over  the  abdomen  proper. 

(b)  A  diffuse  force  or  one  in  which  one  segment  or  the  entire  abdomen 
has  been  compressed  between  two  opposing  forces.  Such  action  fol- 
lows accidents  like  being  caught  between  buffers  or  in  the  wreck  of  a 
building. 

(c)  An  indirect  mode  of  injury  such  as  follows  a  fall  upon  the  feet 
or  the  falling  of  a  weight  upon  the  back. 

2.  General  Condition  of  the  Patient. — There  are  four  classes  of 
cases : 

(a)  Those  with  marked  primary  shock  symptoms  from  which  the 
patient  never  recovers,  death  ensuing  in  a  short  time  after  the  injury. 

(b)  Those  with  marked  primary  shock  symptoms  passing  imper- 
ceptibly into  those  of  internal  hemorrhage,  either  terminating  fatally 
within  a  few  minutes  to  hours,  or  the  signs  of  internal  hemorrhage 
continue  so  that  a  diagnosis  of  the  injury  of  a  viscus  with  escape  of 
blood  can  be  made. 

(c)  Cases  with  practically  no  general  symptoms  and  in  which  the 
suspicion  of  an  abdominal  injury  only  arises  from  the  history  of  the 
mode  of  injury  or  the  gradual  appearance  of  local  signs  indicating 
hemorrhage  or  beginning  peritonitis.  There  are  also  cases  in  which 
the  symptoms  appear  on  the  second  day,  or  even  as  late  as  the  tenth  day, 
from  dislodgment  of  a  clot. 

(d)  Cases  in  which  there  is  apparently  considerable  primary  shock 
which  clears  up  without  any  local  injury  being  discovered.  This 
last  class  is  the  most  puzzhng  from  a  diagnostic  point  of  view. 

Under  shock  symptoms  may  be  included  pallor  of  the  skin  and 
visible  mucous  membranes;  rapid,  weak  pulse  and  respiration;  cold, 
clammy  sweat;  stupor  or  unconsciousness;  lowering  of  blood-pressure; 
dilated  pupils;  and  vomiting  immediately  after  the  accident. 
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In  making  an  examination  of  the  general  condition  of  the  patient 
one  should  note  whether  the  above  symptoms  of  shock  are  present  or 
absent.  In  case  they  are  present  and  persist  for  more  than  a  few  hours, 
one  must  look  for  local  signs  of  injury.  If  the  patient  does  not  react, 
one  must  look  for  some  cause  in  the  abdomen. 

Extreme  pallor,  a  weak,  rapid  pulse  with  but  little  tension,  thirst, 
restlessness,  shallow  respirations,  and  a  decrease  in  blood-pressure, 
as  determined  by  the  Riva  Rocci  instrument  or  its  modifications,  indicate 
internal  hemorrhage.  If  such  is  the  case,  it  may  be  impossible  to  distin- 
guish it  from  shock  except  by  the  absence  of  unconsciousness,  of  cold, 
clammy  skin  and  dilated  pupils  in  hemorrhage  (see  page  790).  There  are 
cases  in  which  the  symptoms  of  both  shock  and  internal  hemorrhage  ap- 
pear immediately  after  the  accident,  so  that  it  is  impossible  to  distinguish 
between  them  until  some  hours  have  passed  and  the  hemorrhage 
symptoms  predominate.  If  the  condition  is  due  to  hemorrhage  the 
patient  becomes  paler,  more  apathetic  and  somnolent,  the  pulse  gets 
smaller  and  more  rapid  and  the  respiration  shallower,  even  when 
there  is  no  peritonitis  present.  The  writer  has,  on  the  other  hand, 
seen. a  number  of  cases  of  severe  intraperitoneal  hemorrhage  in  which 
the  pallor  was  not  a  noticeable  feature,  the  primary  anemia  having  been 
partially  recovered  from.  These  exceptions  are  particularly  mentioned 
to  emphasize  the  fact,  first,  that  in  some  cases  it  is  almost  impossible 
to  make  a  diagnosis  before  operation;  and,  secondly,  that  too  much 
reliance  should  not  be  placed  on  any  one  symptom. 

3.  Local  Signs  of  Injury. — (a)  Examination  of  the  skin  and 
abdominal  wall.  In  the  case  of  penetrating  wounds  the  situation  of 
the  wound  of  entrance  and  of  exit,  if  the  latter  exists,  is  of  some  value 
in  determining  which  structure  has  been  injured.  If  the  wound  of  en- 
trance is  in  such  a  position,  e.  g.,  in  the  thorax,  as  to  lead  to  the  suspicion 
that  the  missile  or  knife  has  passed  through  the  diaphragm  from  the 
thoracic  into  the  abdominal  cavities,  one  should  always  search  for  signs  of 
injury  to  the  abdominal  viscera.  (See  Figs.  146,  147.)  Reference  has 
already  been  made  on  page  214  to  these  cases  of  thoraco-abdominal  in- 
jury or  wounds  of  the  diaphragm. 

In  former  times  great  stress  was  laid  upon  the  fact  that  many  gunshot 
or  stab  wounds  did  not  penetrate  into  the  abdominal  cavity.  At 
present  the  opinion  of  the  majority  of  surgeons  is  that  no  time  should 
be  wasted  in  speculating  whether  or  not  a  missile  or  knife  has  pene- 
trated, but  exploratory  operation  should  be  performed.  Under  no 
conditions  should  a  wound  be  probed  or  enlarged,  however,  until  the 
proper  aseptic  technic  and  surroundings  have  been  secured  in  order  to 
make  a  diagnosis  by  direct  inspection. 
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In  injuries  of  the  abdominal  wall  or  viscera  with  but  slight  or  no 
external  signs,  one  should  note  the  presence  of  an  accompanying  frac- 
ture of  the  lower  ribs  or  of  cutaneous  hematomata.  In  the  same 
manner  the  presence  of  a  palpable  gap  in  the  abdominal  muscles, 
with  or  without  the  appearance  of  a  swelling  having  all  the  character- 
istics of  a  hernia  (see  page  463),  is  of  value. 

The  most  important  local  signs,  aside  from  those  to  be  seen  or  felt 
externally  in  the  early  hours  (six  to  twelve  hours)  after  either  a  pene- 
tr^ating  or  non-penetrating  injury,  are: 

(a)  Muscular  rigidity. 

(h)  Localized  or  diffuse  pain  and  tenderness  on  pressure. 

(c)  Dullness  in  the  flanks  or  above  the  puhes. 

The  muscular  rigidity  is  due  to  a  reflex  contraction  of  the  abdominal 
muscles,  called  the  "defense  muscelaire"  by  French  surgeons.  It  is 
one  of  the  most  characteristic  symptoms  and  is  quite  marked  at  an 
early  stage  over  the  injured  viscus.  The  same  is  true  for  the  pain  and 
tenderness  on  light  pressure  which  usually  accompany  the  rigidity. 
These  symptoms  are  indicative  either  {a)  of  peritoneal  irritation  due  to 
the  presence  of  blood,  or  (h)  of  peritonitis,  due  to  the  escape  of  bowel 
or  bladder  contents.  This  rigidity  and  tenderness  extend  over  the 
entire  abdomen.  The  steady  increase  in  the  pulse-rate  and  in  the  degree 
of  tympanites,  and  the  onset  of  vomiting,  etc.,  soon  show  the  presence 
of  a  complicating  peritonitis.  If  pain  is  due  to  injury  of  the  abdominal 
wall  alone,  muscular  rigidity  is  never  as  marked. 

In  the  early  hours  after  an  injury,  especially  in  those  cases  in  which 
there  are  practically  no  signs,  of  shock  or  internal  hemorrhage,  one  can 
detect  dulLtiess  in  the  flanks  or  above  the  pubes.  Such  dullness,  if  it 
changes  to  tympany  when  the  patient  is  turned  upon  the  opposite  side 
means  free  blood  or  urine  in  the  peritoneal  cavity.  If  the  dulbiess  is 
only  above  the  pubes  and  does  not  vary  with  change  of  position  it  is 
due  to  an  extraperitoneal  rupture  of  the  bladder  (see  page  264).  Un- 
fortunately free  fluid  can  seldom  be  demonstrated  at  an  early  stage 
owing  to  the  muscular  rigidity.  At  a  later  stage  its  presence  is  obscured 
by  the  tympanites.  The  author  has  found  dullness  due  to  free  blood  in 
the  peritoneal  cavity  most  often  above  the  pubes. 

4.  Symptoms  of  Injury  of  Particular  Viscera. — A  convenient 
division  of  the  symptoms  of  injury  of  the  individual  viscera  for  the 
purpose  of  diagnosis  is: 

{a)  Those  cases  in  which  symptoms  of  injury  of  the  aHmentary 
canal  predominate. 

{h)  Those  in  which  symptoms  of  injury  of  the  urinary  organs 
predominate. 
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(c)  Those  in  which  signs  of  internal  hemorrhage  predominate. 

Symptoms  of  Injury  of  the  Alimentary  Canal. — Vomiting. — Nausea 
or  vomiting  continuing  for  some  hours  after  the  receipt  of  an  injury 
are  very  characteristic  signs  of  the  presence  of  an  injury  to  the  stomach 
or  small  intestine.  If  the  vomitus  contains  blood,  it  indicates  an 
injury  to  the  stomach.  If  the  vomiting  is  bihous  in  character,  a  wound 
of  the  small  intestine  should  be  suspected. 

Obliteration  of  the  Liver  Dullness. — This  sign,  if  present  in  the 
form  of  tympany  replacing  a  normal  hepatic  dulbiess,  is  of  great  value. 
Unfortunately,  however,  it  is  rarely  present,  so  that  but  Httle  weight 
can  be  placed  upon  its  absence. 

Presence  of  Evidence  of  Free  Fluid  in  the  Peritoneal  Cavity. — As  was 
stated  above,  the  presence  of  free  fluid  in  sufficient  quantities  to  permit 
of  its  detection  by  percussion  is  so  rare  in  the  early  hours  of  a  stomach 
or  intestinal  injury  as  to  be  of  little  value.  If,  however,  a  changing 
line  of  dullness  in  the  flanks  and  above  the  pubes  can  be  found,  it  is 
indicative  of  such  visceral  perforation.  One  must,  however,  exclude 
the  possibility  of  intestinal  coils  full  of  fluid  feces  or  the  possibility 
of  free  hemorrhage  giving  rise  to  the  same  signs. 

The  most  typical  symptoms  at  an  early  stage  of  gastric  or  intestinal 
perforation  are  the  gradual  rise  in  the  pulse- rate  and  the  presence  of 
an  increasing  leukocytosis.  If  an  increase  in  the  pulse-rate  is  not 
due  to  primary  shock  or  hemorrhage,  such  an  increase  is  strongly 
indicative  of  a  beginning  peritonitis. 

Tympanites. — If  in  a  patient  who  has  sustained  an  injury  of  the 
abdomen  in  any  of  the  modes  above  described  there  is  a  gradual  in- 
crease in  the  distention  of  the  abdomen  and  other  symptoms,  such  as 
inability  to  pass  flatus,  there  can  no  longer  be  any  question  as  to  the 
existence  of  a  perforation.  As  was  stated  above,  in  the  majority  of 
cases  a  diagnosis  made  when  tympanites  is  marked  is  of  comparatively 
little  value  from  an  operative  standpoint,  since  septic  paresis  of  the 
intestines  is  already  well  advanced. 

The  passage  of  blood  in  larger  or  smaller  quantities  with  the  bowel 
movement  is  also  a  positive  sign  of  intestinal  injury.  If  black  and 
tarry  in  character,  it  indicates  hemorrhage  high  up  toward  the  stomach 
or  the  duodenum.  If  fresher  in  color  it  indicates  hemorrhage  lower 
down. 

The  pain,  tenderness,  and  rigidity  of  the  abdominal  wall  are  often 
quite  localized  in  gastric  or  intestinal  injury.  This  is  especially  true 
of  those  cases  of  appendicitis  which  apparently  seem  to  follow  directly 
upon  the  reception  of  an  injur\\ 
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Symptoms  of  Injury  of  the  Urinary  Organs. — This  includes  injuries 
of  the  kidneys  and  ureter. 

Injury  of  the  Kidney. — If  the  wound  in  the  kidney  communicates 
freely  with  the  general  peritoneal  cavity,  it  produces  the  same  symptoms 
of  internal  hemorrhage  as  those  in  which  there  is  perforation  of  solid 
viscera  hke  the  liver  and  spleen,  and  will  be  referred  to  below.  Injury 
of  the  kidney  in  which  there  is  no  such  communication  causes  pain, 
and  not  infrequently,  swelling  over  the  lumbar  region.  The  pain  is 
apt  to  radiate  along  the  ureter  into  the  testis  or  thigh  upon  the  side  of 
the  injury.  There  is  also  tenderness  over  the  kidney  and  considerable 
rigidity  of  the  lumbar  muscles.  The  most  characteristic  symptom, 
however,  of  injury  to  the  kidney  is  the  presence  of  hematuria.     In 


Fig.  184. — Extensive  Destruction  of  Kidney. 
The  organ  is  completely  lacerated.     It  occurred  in  a  case  of  subcutaneous  injury  of  the  abdominal  wall  with- 
out external  sign.     (See  text.) 

bleeding  from  the  kidney  the  blood  is  intimately  mixed  with  the  urine 
and  accompanied  by  worm-hke  clots  which  are  casts  of  the  ureter, 
whose  passage  down  .along  the  ureter  cause  the  colicky  pains  just 
spoken  of.  The  hematuria  is,  as  a  rule,  most  marked  just  after  the 
reception  of  an  injury,  gradually  diminishing  in  quantity.  Even  the 
symptom  of  hematuria  may  at  times  be  absent,  and  yet  extensive 
lacerations  of  the  kidney  have  occurred,  as  in  the  case  recently  observed 
by  the  author  in  which  there  was  pulpification  of  the  kidney  without 
any  blood  in  the  urine,  as  a  result  of  a  crushing  injury.  The  ureter  was 
blocked  by  a  large  clot  so  that  no  hematuria  occurred.  Fortunately 
such  cases  are  very  rare. 

In  order  to  state  positively  that  hematuria  is  from  the  kidney  the 
bladder  should  be  washed  out  and  some  of  the  irrigating  solution  left 
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in  the  bladder.  This  rapidly  becomes  tinged  with  blood  as  the  latter 
escapes  from  the  ureter  and  passes  through  the  catheter  which  has 
been  left  in  place.  In  some  cases  the  above  symptoms  of  injury  to  the 
kidney  may  be  accompanied  by  evidences  of  displacement  of  the  kidney, 
as  determined  by  bimanual  palpation  of  the  kidney  region  (see  Fig,  185). 
It  is  impossible  to  diagnose  an  injury  of  the  ureter  until  a  tumor 
forms  along  the  course  of  the  ureter  and  is  accompanied  by  diminished 
secretion  of  urine  and  hematuria. 


Fig. 185. — Method  ofExamination  to  Determine  Abnormal  Mobility  or  Enlargements  of  the  Kidney. 
This  method  is  also  used  in  the  determination  of  the  presence  or  absence  of  an  enlargement  of  the  kidney. 
The  right  hand  of  the  examiner,  when  examining  the  right  kidney,  is  placed  behind  the  patient  in  a  space  be- 
tween the  last  rib  and  the  crest  of  the  ilium,  so  that  the  parts  lying  behind  the  kidney  can  be  raised  up  to  meet  the 
opposite  hand,  which  is  pressed  down  upon  it.  When  examining  for  a  floating  kidney  the  lower  pole  of  the 
kidney  can  be  felt  to  slip  across  the  hand  lying  on  the  anterior  surface  of  the  abdomen. 


Injuries  of  the  bladder  may  be  intraperitoneal  or  extraperitoneal. 
In  extraperitoneal  tears  there  are  evidences  of  dullness  above  the 
pubis,  the  area  of  dullness  not  changing  with  change  of  the  position  of 
the  patient;  or  there  is  bulging  toward  the  rectum  at  the  base  of  the 
bladder,  to  be  felt  per  rectum. 

Intraperitoneal  ruptures  of  the  bladder  cannot  be  differentiated 
as  such  except  when  symptoms  of  peritonitis  appear.  A  diagnosis 
at  this  time,  as  was  stated  before,  is  of  comparatively  little  value  from 
an  operative  standpoint.  In  both  extraperitoneal  and  intraperitoneal 
ruptures  of  the  bladder  the  catheter  can  be  easily  passed  into  the  bladder. 
The  urine  is  slightly  blood-tinged,  much  less  than  in  injuries  of  the 
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kidney,  and  the  quantity  of  urine  obtained  is  very  small  or  there  may 
be  none  at  all. 

The  injection  test  for  perforation  or  rupture  of  the  bladder  is  but 
little  to  be  rehed  upon.  This  test  consists  in  inserting  into  the  bladder 
a  definite  quantity,  usually  from  four  to  six  ounces,  of  sterile  water. 
If  the  bladder  is  perforated,  the  greater  portion  or  all  of  this  leaks  out 
into  the  peritoneal  cavity  or  into  the  extraperitoneal  tissue,  and  a 
smaller  quantity  than  was  put  in  returns  through  the  catheter.  This 
test  is  unreliable  because  the  tear  or  perforation  may  be  valve-like 
in  character,  allowing  but  a  small  quantity  to  escape,  or  the  urethra 
may  be  torn  at  the  neck  of  the  bladder. 

The  most  rehable  signs  of  injury  of  the  bladder  at  an  early  stage 
are  (a)  the  history  of  and  the  location  of  the  injury;  (b)  the  presence 
of  practically  no  urine  in  the  bladder  when  catheterized,  and  this 
bloody  and  in  small  quantity;  (c)  the  pain  over  the  bladder;  (d)  the  con- 
stant desire  but  inability  to  urinate. 

When  peritonitis  has  set  in,  it  is  impossible  to  state  in  any  case 
whether  this  has  been  due  to  perforation  of  the  bladder  or  of  some 
portion  of  the  alimentary  canal.  Fractures  of  the  pelvis  are  often 
accompanied  by  injuries  of  the  bladder  and  urethra  (see  page  564). 

Cases  in  which  Symptoms  of  Internal  Hemorrhage  Predominate. — 
These  will  be  found  more  or  less  characteristic  of  ruptures  of  the  liver 
or  spleen  or  of  the  intraperitoneal  ruptures  of  the  kidney.  Pain, 
localized  tenderness,  and  rigidity  situated  over  the  splenic  region, 
accompanied  by  evidences  of  hemorrhage  into  the  peritoneal  cavity,  are 
indicative  of  injury  of  the  spleen.  The  same  symptoms  located  over 
the  region  of  the  liver,  especially  if  the  pains  radiate  to  the  shoulders, 
are  typical  of  injuries  of  the  liver. 

In  injuries  of  the  liver  and  spleen,  and  in  those  of  the  kidney  in  which 
the  blood  escapes  into  the  general  peritoneal  cavity,  the  diagnosis  may 
be  made  from  these  local  signs,  such  as  tenderness,  rigidity,  etc.,  added 
to  the  presence  of  evidences  of  a  shifting  Hne  of  dullness  in  the  flanks, 
i.  e.,  of  free  fluid  in  the  peritoneal  cavity.  Icterus,  when  present,  is 
of  great  value  as  indicating  an  injury  of  the  liver.  The  presence  of 
free  blood  in  the  peritoneal  cavity,  whether  due  to  an  injury  of  the 
omentum  or  of  the  mesentery,  of  the  deep  epigastric  artery,  or  of  the 
liver,  spleen,  or  kidney,  causes  early  symptoms  of  so-called  peritonism  or 
peritoneal  irritation.  These  are  similar  to  those  of  a  beginning  peri- 
tonitis, but  are  less  rapid  in  their  onset.  They  consist  of  gradually 
increasing  pulse-rate,  tympanites,  and  leukocytosis.  These,  however, 
gradually  subside  if  the  blood  remains  aseptic  and  is  absorbed. 

Injuries  of  the  pancreas  cause  shock,  vomiting,  and  locahzed  pain 
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over  the  epigastrium,  and  often  distention  of  the  upper  abdomen. 
Fractures  of  the  lower  ribs  accompany  the  subcutaneous  injuries  of  the 
liver  and  spleen  in  many  cases,  and  one  must  always  look  for  such  in- 
juries in  cases  of  fractures  of  the  sixth  to  tenth  ribs  inclusive. 

Acute  Abdominal  Affections.' 

When  called  to  the  bedside  of  a  patient  suffering  from  an  acute 
abdominal  condition,  every  effort  should  be  made  to  make  a  diagnosis 
at  an  early  period.  *  This  is  often  impossible  until  the  patient  has  been 
examined  several  times  during  the  course  of  a  few  hours  or  even  days,  in 
order  to  observe  the  development  of  the  various  symptoms  upon  which  a 
diagnosis  can  be  made. 


Fig.  1 86. — Locations  of  Various  Foci  of  Suppuration  in  Abdominal  Cavity. 
SPA,  Subphrenic  abscess  pushing  liver  away  from  abdominal  wall;  RLA,  abscess  of  right  lobe  of  liver; 
LLA,  abscess  of  left  lobe  of  liver;   PS,  peri-pancreatic  suppuration;   A',  location  of  abscesses  within  kidney 
(pyelonephritis);  PA',  location  of  perinephritic  suppuration;    P,  peritoneal  cavity;    Si,  lumen  of  stomach; 
S,  abscess  of  spleen;  R,  retroperitoneal  tissue. 


This  diagnosis  should  not  only  include  the  viscus  involved,  but  the 
character  of  the  pathologic  process. 

In  the  examination  of  such  a  case  it  is  well  to  have  a  more  or  less 
systematic  method  of  examination,  in  order  that  no  organ  may  be  over- 
looked. 

There  is  no  one  group  of  symptoms  common  to  all  acute  abdominal 
conditions.  On  the  other  hand,  symptoms  so  group  themselves  that 
it  will  be  found  of  aid  to  divide  the  cases  into  four  classes.  The  lines 
between  these  are  not  sharply  drawn  because  occasionally  cases  appar- 
ently belonging  to  one  group  will  be  found  to  belong  more  properly 

^  The  above  grouping,  although  an  arbitrary  one,  is  very  useful  at  the  bedside. 
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to  one  of  the  others.     For  practical  purposes,  however,  such  a  class- 
ification will  be  found  useful  clinically,  and  is  as  follows : 

1.  Those  in  which  inflammatory  symptoms  appear  early  and 
predominate. 

2.  Those  in  which  pain  of  varying  intensity  is  the  prominent  symp- 
tom. It  may  be  followed  by  signs  of  localized  or  diffuse  peritonitis 
or  by  the  symptoms  of  intestinal  obstruction. 

3.  Those  cases  in  which  the  symptoms  of  intestinal  obstruction 
are  the  most  prominent  from  the  onset. 

4.  Those  in  which  either  shock  or  hemorrhage  or  both  are  marked, 
and  are  followed  by  signs  of  peritonism  (signs  of  bowel  paralysis  of 
milder  degree  than  in  obstruction). 

The  various  acute  conditions  which  can  thus  be  classified  are : 


GROUP  I. 


GROUP  II. 


GROUP  III.   GROUP  IV. 


Early  Symptoms  of  Suppura- 
tion. 

Pain  a  Prominent  Early  Symp- 
tom    FOLLOWED     or    NOT    BY 

Signs  of  Peritonitis  or  In- 
testinal Obstruction. 

Early    Signs    of 

Intestinal 

Obstruction. 

All  forms  of  in- 

Early Signs  of 

Internal 
Hemorrhage. 

I.  Acute  cholecystitis. 

I.  Appendicitis. 

I.  Extrauter- 

testinal    ob- 

ine   hem- 

2. Hepatic  infections. 

2.  Gallstones    or    biliary 

struction. 

orrhage. 

(a)   Single    and    tropical 

colic. 

(a)    Strangula- 

abscess. 

tion  by  bands, 

2.  Rupture 

(b)   Suppurative       pyle- 

3. Perforation  of   hollow 

by  adhesions 

of  aneur- 

phlebitis. 

viscera. 

through  aper- 

ysms. 

(f)    Catarrhal   and   sup- 

(a) Gastric  ulcer. 

tures,    or    by 

purative  cholangitis. 

(b)   Duodenal  ulcer. 

Meckel's    di- 

(c)  Typhoid  ulcer. 

verticulum. 

3.  Peritonitis. 

(b)   Volvulus. 

(a)  Acute  tuberculous. 

4.  Acute  pancreatitis. 

(c)    Intussus- 

(b) Pneumococcus. 

ception. 

(c)    Gonorrheal. 

5.  Renal  colic. 

(d)   By  tumors 

(d)  So-called  idiopathic. 

or    foreign 

(e)  Secondary  to  visceral 

6.  Kinking   of   ureter   in 

bodies. 

disease,  operations  and 

floating  kidney  (Dietl's 

(e)     Adynamic 

wounds. 

crises). 

ileus. 

4.  Renal  infections. 

7.  Embolism  or  thrombo- 

(a)  Pyonephrosis. 

sis   of  the  mesenteric 

(b)   Pyelonephritis. 

vessels. 

(c)    Perinephritis. 

8.  Torsion  of  pedicles  of 

5.  Subphrenic  abscess. 

ovarian  or  uterine  tu- 
mors. 

6.  Suppurating  echinococ- 

cus  cysts  of  the  liver. 

9.  Torsion   of   spermatic 
cord. 

7.  Diverticulitis. 

10.  Visceral  crises  in  tabes 

or  in  erythema  gr 

oup. 

8.  Multiple     abscesses    of 

omentum. 

II.  Angina  sclerotica  abdc 

)minis  (Ortner's  dh 

»ease). 

9.  Retroperitoneal  glandu- 

12. Referred  pain  from  th 

oracic  or  spinal  af 

fections. 

lar  suppuration. 

13.  Inflammation  of  intraa 

bdominal  portion  of 

vas  deferens. 
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Group  I. — Early  Symptoms  of  Suppuration. 
U  ACUTE  CHOLECYSTITIS. 
In  acute  cholecystitis,  occurring  without  gallstones,  there  is  severe  pain 

referred  to  the  gallbladder  region,  tenderness  and  muscular  rigidity  over 

the  same  area,  fever,  vomiting,  leukocytosis,  and  an  increased  pulse-rate. 

In  addition,  an  area  of  dullness  can  be  outlined  by  percussion  and  a 

tumor  felt  at  times  by  palpation  just  below  the  right  costal  arch. 

If  the  liver  is  lo- 
cated at  a  lower  level 
in  the  abdominal  cav- 
ity, as  the  result  of  a 
hepatoptosis,  or  if 
there  is  a  long  Rie- 
del's  lobe  which  has 
carried  the  gallblad- 
der with  it  (Fig.  187), 
all  of  the  above  signs 
are  found  at  the  level 
of  the  umbiHcus  or 
even  below  it.  If  pus 
has  formed  in  the  gall- 
bladder  (empyema) 
the  fever  is  higher 
and  continuous  in 
type,  and  the  leukocy- 
tosis quite  marked. 
In  cholecystitis  com- 
plicating typhoid  the 
symptoms  are  often 
overshadowed  by 
those  of   the  typhoid 

itself.     Such  cases  show  a  distinct  Widal  reaction. 

Differential    Diagnosis. — i.  Appendicitis. — In    appendicitis   the 

tenderness  and  rigidity  are  lower  down,  fever  and  leukocytosis  are  not 

so  marked  in  the  early  hours,  and  there  is  more  apt  to  be  severe  colicky 

pain. 

If,  however,  the  gallbladder  is  located  lower  than  normal  (see  Fig. 

187)  the  differentiation  between  a  cholecystitis  and  an  appendicitis  may 

be  very  difficult,  and  at  times  impossible. 

2.  Gallstone  Colic. — In  gallstone  colic,  the  same  local  signs  appear 


Fig.  187. — Riedel's  Lobe  of  Liver  and  Area  of  Dullness  or 

Tumor  Due  to  Cystic  Enlargement  of  the  Gallbladder. 

RL,  Right  lobe  of  liver  ;  LL,  left  lobe  of  liver  ;  R,  Riedel's  lobe  ;  CG, 

cystically  dilated  gallbladder. 
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as  in  cholecystitis,  but  there  is  less  fever,  less  leukocytosis,  and  less 
constitutional  disturbance,  and  the  pains  are  far  more  severe  and 
radiate  to  the  right  shoulder,  less  often  than  to  the  left. 

3.  Gastric  Ulcer. — The  differential  diagnosis  is  often  difficult 
between  attacks  of  cholecystitis  and  the  attacks  of  pyloric  spasm  or  of 
pain  following  the  ingestion  of  food  in  gastric  ulcer.  In  the  latter  the 
pain  is  oftener  nearer  the  median  line  than  in  the  case  of  an  inflamed  gall- 
bladder. The  pains 
in  gastric  ulcer  occur 
daily  for  weeks,  and 
begin  within  three  to 
four  hours  after  the  in- 
gestion of  food.  The 
pain  is  usually  referred 
to  the  epigastrium, 
whence  it  radiates  to 
the  left.  Vomiting  is 
a  frequent  symptom 
of  ulcer,  and  as  a  rule, 
gives  immediate  re- 
lief. Taken  altogeth- 
er, the  inflammatory 
symptoms  are  less 
marked  in  gastric  ulcer 
than  in  cholecystitis. 
Both  conditions  may, 
however,  coexist. 

Phlegmonous 
Cholecystitis.— This 
grave  form  of  chole- 
cystitis can  be  recog- 
nized  by  the  greater 

severity  of  the  initial  symptoms.  The  pain  in  the  right  hypochondrium 
is  more  severe  and  sudden  in  its  onset  than  in  gallstone  colic,  and 
there  is  far  more  general  disturbance.  These  latter  septic  symptoms  are 
rapid,  feeble  pulse,  cold  sweats,  subnormal  temperature,  collapse,  faint- 
ness,  great  prostration,  and  the  early  appearance  of  the  signs  of  a 
general  peritonitis. 


Fig.  188. — Areas  of  Dullness  Frequently  Observed  in  Right- 
sided  Subphrenic  Abscesses,  and  in  Abscesses  of  the  Right 
Lobe  of  the  Liver. 

RL,  Right  lobe  of  liver;  LL,  left  lobe  of  liver;  LA ,  abscess  of  lateral 
subphrenic  space;  DA,  abscess  of  dome  of  diaphragm. 
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2.  HEPATIC  INFECTIONS, 

SINGLE  AND  TROPICAL  ABSCESS^ 

The  occurrence  of  irregular  fever  accompanied  by  chills,  sweats, 
and  pain  on  palpation  over  the  liver  and  enlargement  of  that  organ 
especially  in  an  upward  direction  (Fig.  188),  in  a  patient  who  has  pre- 
viously suffered  from  dysentery  or  who  has  lived  in  a  tropical  cHmate, 
should  lead  one  to  suspect  an  abscess  of  the  liver.  A  bulging  below  the 
right  costal  arch  will  confirm  such  a  diagnosis. 

The  pain  in  abscesses  of  the  right  lobe  is  often  referred  to  the  right 
shoulder,  and  in  those  of  the  left  side,  to  the  corresponding  scapular 
region.     Icterus  is  absent  in  the  majority  of  cases. 


Fig.  J89. — Multiple  Abscesses  of  Liver. 
Due  to  a  septic  pylephlebitis  secondary  to  appendicitis. 

The  fever  may  be  quite  regularly  intermittent,  like  a  malarial,  but  is 
usually  quite  irregular.  The  only  other  hepatic  conditions  in  which  such 
an  irregular  fever  of  the  intermittent  type  occurs  is  in  some  cases  of 
syphilis  of  the  liver,  and  also  in  cholangitis  complicating  common-duct 
obstruction  by  calculi.     In  the  latter  icterus  is  always  present. 

The  liver  is  enlarged  in  all  directions,  but  this  is  most  marked  in  an 
upward  direction,  so  that  the  liver  dullness  is  increased  especially  in  the 
mammary  and  axillary  lines.  The  tenderness  may  at  times  be  quite 
localized  over  the  abscess.  Exploratory  puncture  is  of  great  value  in 
confirming  the  presence  of  pus.  A  negative  result  does  not  exclude  an 
abscess,  as  the  needle  may  become  occluded  or  pass  through  the  abscess. 
One  should  always  search  for  the  etiologic  factor  which  produced  the 
abscess,  e.  g.,  amoebae  in  the  stool  in  the  case  of  the  tropical  abscess,  ap- 
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pendicitis  or  other  inflammatory  affections  in  the  area  drained  by  the 
portal  veins. 

Differential  Diagnosis. — i.  Right-Sided  Empyema. — The  hver  is 
not  enlarged  in  a  downward  direction.  There  are  marked  signs  of  com- 
pression of  the  lung,  if  the  empyema  is  a  diffuse  one  and  the  upper  border 
of  the  area  of  dullness  is  either  concave  upward  or  horizontal,  while  in 
hepatic  abscess  it  is  convex  (Fig.  i88)  and  the  septic  symptoms  are  more 
marked  in  abscess  of  the  hver.  If  an  empyema  and  hepatic  abscess  co- 
exist a  differentiation  is  impossible.  The  same  is  true  for  an  encap- 
sulated supradiaphragmatic  empyema. 

2.  Malaria. — The  absence  of  leukocytosis,  the  presence  of  an  en- 
larged spleen,  the  inefficacy  of  quinin,  and  the  finding  of  plasmodia 
serve  to  distinguish  this  disease.  It  must  not  be  forgotten  that  in  some 
cases  of  malaria,  the  organisms  are  not  found  until  after  quinin  has  been 
administered. 

3.  Suppurative  Pylephlebitis  or  Cholangitis  (see  below), 

4.  Subphrenic  Abscess. — (See  page  285.) 


SUPPURATIVE  PYLEPHLEBITIS,  OR  MULTIPLE  ABSCESSES  OF  THE  LIVER. 

This  most  frequently  follows  appendicitis,  toward  the  end  of  the 
attack.  It  may,  however,  follow  suppuration  in  any  viscus  whose  veins 
empty  into  the  portal  circulation.  The  infective  process  extends  from 
the  inflamed  viscus  into  the  portal  veins,  causing  a  thrombophlebitis 
which  in  turn  extends  into  the  terminal  branches  of  the  portal  vein  within 
the  liver,  resulting  in  multiple  abscess  formation.  Cases  have  been  re- 
cently described  in  which  the  thrombophlebitis  was  primary  in  the  por- 
tal circulation,  and  not  secondary  to  infective  conditions  in  the  appendix, 
hemorrhoidal,  gastric,  or  duodenal  veins.  Quite  rarely  an  acute  pan- 
creatitis is  the  source.  A  search  for  a  primary  cause  should  always  be 
made.  It  results  in  the  formation  of  multiple  abscesses  in  both  lobes 
of  the  liver  (Fig.  189).  It  may  often  follow  what  were  interpreted 
clinically  to  have  been  mild  cases  of  appendicitis. 

If  a  septic  or  pyemic  condition  follows  appendicitis  either  a  pyle- 
phlebitis or  a  subphrenic  abscess  must  be  thought  of.  In  pylephlebitis 
there  are  chills,  irregular  fever,  sweats,  jaundice,  and  a  uniformly 
enlarged  and  very  tender  liver.  There  is  no  tendency  to  the  formation  of 
a  solitary  tumor,  as  in  the  case  of  a  single  abscess.  The  patients  appear 
to  be  far  more  septic  than  in  a  single  abscess  and  soon  succumb  to  the 
pyemia. 

Differential  Diagnosis. — ^i.  From  Tropical  Abscess. — The  clinical 
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picture  is  not  that  of  such  a  severe  sepsis  as  in  pylephlebitis,  the  liver 
is  not  so  uniformly  tender,  and  there  may  be  bulging  at  the  costal  arch  or 
an  area  of  dullness  in  an  upward  direction. 

2.  Suppurative  Cholangitis  Complicating  Gallstones  in  the  Common 
Duct. — There  is  continuous  or  intermittent  jaundice,  a  history  of  colics, 
and  the  septic  intoxication  is  never  as  marked  as  in  suppurative  pyleph- 
lebitis. If  multiple  foci  of  suppuration  occur  in  a  cholangitis,  it  can  only 
be  differentiated  from  a  pylephlebitis  by  the  history  of  an  appendicitis  in 
the  latter  and  the  presence  of  jaundice  in  cholangitis  or  the  history  of 
common-duct  obstruction,  often  of  an  intermittent  and  protracted 
character. 

3.  Typhoid  Fever. — The  fever  is  almost  always  continuous,  the 
pulse  is  slower,  chills  and  sweats  are  rare,  and  there  is  leukopenia.  A 
positive  Widal  reaction  and  the  typhoid  bacilli  obtained  from  a  blood 
culture  are  characteristic  of  typhoid. 

4.  Malaria. — The  finding  of  plasmodia,  the  presence  of  leukopenia, 
the  enlarged  spleen,  and  the  more  regular  type  of  intermittent  tempera- 
ture, as  well  as  the  lack  of  local  hepatic  symptoms,  speak  for  malaria. 

CATARRHAL  AND  SUPPURATIVE  CHOLANGITIS. 

This  is  almost  invariably  a  complication  of  cholelithiasis,  and  will  be 
discussed  as  a  part  of  this  condition  (see  page  390). 

3,  PERITONITIS, 

Acute  Tuberculous  Peritonitis. — This  may  occasionally  begin  in 
an  acute  manner  with  fever  to  103°  to  104°,  abdominal  tenderness,  and 
the  symptoms  of  ordinary  acute  peritonitis,  such  as  tympanites,  rigidity, 
leukocytosis,  vomiting,  absolute  constipation,  etc.  In  these  cases  the 
absence  of  a  cause  for  the  peritonitis  and  the  examination  of  the  lungs  and 
other  parts  of  the  body  for  evidence  of  tuberculosis  will  be  of  aid  in  mak- 
ing a  diagnosis.  Many  of  these  cases  undoubtedly  have  their  origin  in  a 
tuberculous  appendicitis  or  salpingitis. 

Acute  Gonorrheal  Peritonitis.— This  is  usually  well  locaHzed 
in  the  pelvis,  but  may  become  general.  In  the  former  case  the  inflam- 
matory signs,  such  as  severe  pain,  tenderness,  muscular  rigidity,  and 
tympanites,  are  local.  In  the  general  form  there  is  a  very  acute  onset, 
in  which  abdominal  distention,  tenderness,  and  rigidity  are  quite 
diffuse  and  are  accompanied  by  elevation  of  temperature  and  a  rapid 
pulse.  The  diagnosis  may  be  made  from  the  previous  history  of 
leukorrhea  or  of  post-marital  infection,  or  of  a  preceding  pyosalpinx 
followed  by  the  acute  local  or  general  peritonitic  symptoms.     It  may 
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occur  in  young  girls  without  the  history  of  a  previous  vulvovaginitis. 
RiedeP  has  called  attention  to  a  number  of  cases  of  acute  fulminating 
peritonitis  in  little  girls  ranging  in  age  from  four  to  twelve  years.  All  of 
his  eight  cases  died  after  a  most  rapid  course,  and  the  autopsies  showed 
an  absence  of  appendiceal  disease  as  the  cause  of  the  peritonitis.  All  of 
the  children  had  an  acute  salpingitis,  w^hich  was  without  doubt  the  source 
of  the  infection.  Such  a  salpingitis  may  be  as  often  due  to  the  ordinary 
pyogenic  cocci  as  to  the  gonococcus.  The  clinical  picture  may  be  that  of 
a  diffuse  peritonitis  or  of  the  more  encapsulated  variety.  The  author  has 
seen  one  of  each  of  these  in  little  girls  of  ten  and  twelve  respectively. 

Pneumococcus  Peritonitis. — This  occurs  almost  exclusively  in 
young  children  of  both  sexes.  It  may  accompany  or  follow  thoracic 
conditions,  such  as  pericarditis  or  empyema,  or  occur  independently. 

The  diagnosis  may  be  made  from  the  age  and  the  sudden  onset  of 
peritonitic  symptoms,  such  as  fever,  abdominal  distention,  vomiting,  and 
tenderness,  followed  in  a  few  days  by  diarrhea  and  later  by  the  for- 
mation of  a  tense  cystic  mass  in  the  hypogastrium  accompanied  by 
fever  and  signs  of  exhaustion. 

So-called  Idiopathic  Peritonitis. — From  time  to  time  cases  of  acute 
peritonitis  are  reported  in  which  after  careful  search,  either  during  opera- 
tion or,  in  some  instances,  after  death,  it  was  impossible  to  find  the  atrium 
of  infection.  Such  cases  have  been  called  peritonitis  without  ascer- 
tainable cause  and  also  idiopathic  peritonitis.  The  former  would  seem 
to  be  the  better  term  to  employ.  In  a  considerable  proportion  of  these 
cases  the  microorganisms  have  undoubtedly  migrated  the  macroscopically 
intact  but  inflamed  wall  of  the  appendix  or  intestine.  Noetzel,^  Hirschel,^ 
Sprengel,^  and  the  author^  have  reported  a  number  of  such  cases  of  peri- 
tonitis without  visible  perforation  of  the  appendix.  The  clinical  signs 
are  the  same  as  in  the  next  group. 

Secondary  Peritonitis. — The  majority  of  cases  of  peritonitis  are 
secondary  to  some  disease  of  one  of  the  abdominal  viscera  or  one  of  the 
structures  adjacent  to  the  peritoneal  cavity.  In  some  cases  it  is  impos- 
sible to  demonstrate  the  atrium  of  infection.  The  latter  class  have  been 
given  a  special  name,  "peritonitis  without  demonstrable  lesion,"  but  the 
number  of  such  cases  is  rapidly  decreasing.  Riedel  has  called  attention 
(see  page  273)  to  the  fact  that  a  fair  proportion  of  cases  of  peritonitis  in 
little  girls  is  the  result  of  an  infection  which  has  been  carried  to  the  peri- 

^  "  Archiv  fiir  klinische  Chirurgie,"  volume  Ixxxi. 
-"Beit.  z.  klin.  Chir,"  vol.  xlvii.  ^Ibid.,  vol.  Ivi. 

*"  Deutsche  Chir.,"  vol.  upon  appendicitis,  p.  227. 
^"American  Jour,  of  Surg.,"  Dec,  1Q08. 
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toneum  through  the  medium  of  the  vagina,  uterus,  and  tubes.  These 
may  present  the  clinical  picture  of  a  most  virulent  peritonitis,  and  are  not, 
as  might  be  thought,  due  to  gonococci,  but  more  frequently  are  caused  by 
the  ordinary  pyogenic  cocci  or  the  colon  bacillus.  In  both  children  and 
adults,  peritonitis  unquestionably  results  from  the  migration  of  bacteria 
through  the  intact  walls  of  the  hollow  viscera.  This  is  especially  true 
of  the  vermiform  appendix,  and  the  author  has  recently^  called  attention 
to  the  fact  that  a  typical  general  peritonitis  may  follow  an  appendicitis 
without  perforation.  Noetzel,  Sprengel,  Lennander  and  a  number  of 
other  surgeons  have  noted  similar  cases. 

In  the  majority  of  cases,  however,  infection  in  secondary  peritonitis 
travels  through  some  demonstrable  perforation  in  one  of  the  abdominal 
viscera  or  is  transmitted  from  an  adjacent  suppurating  focus,  usually  by 
way  of  the  lymphatics.  An  example  of  the  latter  is  the  peritonitis  follow- 
ing septic  abortion  or  an  infection  of  the  uterus  during  or  after  labor.  It 
is  impossible  in  a  work  devoted  to  diagnosis  to  more  than  enumerate  some 
of  the  possible  sources  of  secondary  peritonitis.  These  may  be  classified 
as  follows : 

1.  Perforations  which  are  due  to  injury.  These  forms  of  peritonitis 
may  follow  a  wound  of  any  hollow  viscus,  e.  g.,  stomach,  intestine,  or 
urinary  bladder,  or  peritonitis  may  be  the  result  of  infection  carried  into 
the  peritoneal  cavity  by  the  missile  itself. 

2.  Perforations  which  are  due  to  disease.  In  the  stomach  and  duod- 
enum the  perforation  of  an  acute  ulcer  is  very  rare,  while  that  of  a  chronic 
indurated  ulcer  is  not  at  all  infrequent.  Perforations  of  tubercu- 
lous, syphilitic,  or  carcinomatous  ulcers  of  the  entire  alimentary  tract 
occur  very  seldom.  In  the  small  and  large  intestine  one  must  recall  the 
frequency  of  perforations  of  typhoid;  less  often  of  dysenteric  ulcers.  In 
the  case  of  the  appendix,  perforation  is  quite  common,  often  distal  to  a 
stricture  or  over  the  site  of  an  enterolith.  Perforation  of  a  diverticulum 
of  the  sigmoid  flexure  with  secondary  peritonitis  is  described  on  page  289. 
Peritonitis  may  occasionally  be  the  result  of  a  gall-bladder  perfora- 
tion. 

3.  Ileus.  Secondary  peritonitis  following  almost  all  of  the  various 
forms  of  acute  obstruction  is  the  result  of  circulatory  changes  in  the 
bowel  wall  which  permit  of  the  migration  of  bacteria  through  the  path- 
ologic tissue. 

4.  Gangrene.  This  is  a  frequent  cause  of  secondary  peritonitis,  and, 
as  in  cases  of  ileus,  the  migration  of  bacteria  is  possible  through  the 
diseased  bowelVall. 

^  "American  Journal  of  Surger}',"  Dec,  1908, 
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5.  Infective  processes  in  the  liver,  spleen,  pancreas,  appendix  and 
uterus  are  often  followed  by  peritonitis,  either  through  rupture  of  the 
infected  focus  into  the  peritoneal  cavity  or  migration  of  organisms 
through  diseased  tissue. 

6.  The  female  genitalia.  These  are  of  the  greatest  importance  in 
the  production  of  a  peritonitis,  either  from  gonorrheal  infection  of  the 
uterus  and  tubes  or  infection  following  abortion  or  during  labor.  Infec- 
tion of  the  peritoneum  from  the  male  genitalia  is  quite  rare. 

The  most  important  points  in  the  pathology  of  peritonitis  are:  (i) 
The  extent  of  the  process;  i.  e.,  whether  localized,  spreading,  or  general. 
(2)  The  character  of  the  exudate.  (3)  The  change  in  the  visceral  and 
parietal  peritoneum. 

In  regard  to  the  first  point,  viz.,  the  extent  of  the  process,  the  most 
generally  accepted  division  is  into  {a)  the  extent  of  peritoneum  involved 
is  relatively  small  and  corresponds  in  location  to  the  atrium  of  infection. 
(h)  A  spreading  peritonitis,  also  called  the  progressive  fibrino-purulent 
peritonitis  of  Mikulicz.  The  infection  does  not  involve  the  whole  peri- 
toneum at  once,  but  is  gradually  progressive.  In  this  form  the  disease 
usually  starts  from  some  one  point  of  infection,  where  the  inflammatory 
reaction  leads  to  the  formation  of  a  protective  wall  of  adhesions,  as  in  the 
localized  form  just  described.  Gradually  the  infection  spreads  to  the 
adjacent  parts  of  the  peritoneum,  so  that  fresh  purulent  foci  continue  to 
be  formed,  until  eventually  the  greater  part  of  the  peritoneum  is  involved 
in  this  process.  Lennander  distinguished  a  variety  of  this  progressive 
peritonitis  in  which  multiple  encysted  abscesses  form,  (c)  A  general 
peritonitis.  There  has  been  considerable  discussion  as  to  whether  an 
involvement  of  the  entire  peritoneal  cavity  ever  exists.  There  can  be  no 
doubt  that  in  advanced  cases  such  a  universal  involvement  does  exist. 
The  majority  of  cases,  however,  which  are  seen  by  the  surgeon  during 
operations  for  peritonitis  following  any  of  the  causes  just  enumerated,  are 
general  in  the  sense  that  there  is  no  tendency  to  any  walling  off  of  the  in- 
fection, and  that,  so  far  as  the  eye  can  see,  the  peritoneal  reaction  is 
general.  There  are  no  doubt  cases  of  peritoneal  sepsis  in  which  the 
infection  is  so  virulent  that  the  greater  part  of  the  peritoneum  is  involved 
within  a  few  hours,  with  few  accompanying  macroscopic  changes  in  the 
peritoneum. 

The  character  of  the  exudate.  This  may  be  serous,  sero-purulent, 
purulent,  or  hemorrhagic.  In  some  cases,  e.  g.,  in  peritoneal  sepsis, 
there  may  be  no  exudate  at  all.  The  changes  in  the  peritoneum  vary 
from  deep  injection  of  the  blood-vessels  to  the  most  advanced  denudation 
of  the  endothelial  covering.     At  times,  in  addition  to  the  exudate  there 
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are  many  flakes  of  fibrin  in  the  fluid  and  upon  the  distended  coils  of 
intestine.  One  of  the  earliest  results  of  a  peritonitis  is  the  distention  of 
the  intestines,  due  to  a  septic  paralysis  of  the  musculature  of  the  viscera. 

Diagnosis. — The  diagnosis  of  peritonitis  must  be  made  from  a  careful 
survey  of  certain  local  and  general  symptoms,  to  be  named  in  the  order 
of  their  importance. 

Local  Symptoms:  (a)  Pain  and  Tenderness.  One  of  the  most 
characteristic  symptoms,  especially  in  perforative  peritonitis,  is  pain. 
Pain  is  much  more  constant  in  cases  where  the  peritonitis  is  secondary  to 
a  perforation  as  the  result  of  disease,  than  in  a  perforation  due  to  sub- 
cutaneous or  penetrating  injury,  or  where  the  peritonitis  follows  gangrene 
of  a  viscus.  In  some  cases  the  pain  may  be  so  severe  as  to  cause  collapse. 
The  pain  in  the  perforative  form  is  in  reality  due  to  the  perforation  and 
not  to  the  inflammation.  The  pain  is  at  first  localized  in  perforation,  but 
soon  becomes  more  diffuse.  As  a  result  of  the  pain  the  breathing  is  shal- 
low and  the  limbs  are  drawn  up.  The  tenderness  is,  like  the  pain,  at  first 
quite  circumscribed,  but  as  the  infection  spreads  it  becomes  more  general. 
Pain  and  tenderness  are  always  most  marked  during  the  first  forty-eight 
hours.  After  this  period  the  intestinal  distention  and  exudate  obscure 
both  of  these  symptoms. 

(b)  Muscular  Rigidity.  This  is  one  of  the  most  valuable  signs  of  a 
peritonitis.  Its  extent  is  an  accurate  index  of  the  extent  of  the  infection. 
In  a  localized  peritonitis  it  is  always  limited  in  extent.  The  spread  of  the 
infection  can  often  be  watched  from  hour  to  hour  by  the  successive  in- 
volvement of  adjacent  areas  of  the  abdominal  wall,  until  the  entire  ab- 
domen becomes  rigid.  This  muscular  rigidity  is  an  involuntary  reflex 
act,  and  has  been  properly  termed  the  "defense  musculaire^^  by  French 
surgeons.  One  must  never  insert  the  finger-tips  deeply  into  the  abdomen 
in  order  to  ascertain  whether  muscular  rigidity  is  present.  The  most  use- 
ful method  is  to  sit  down  at  the  patient's  bedside  and  lay  the  hand  flat 
upon  the  surface  and  then  gently  palpate  the  entire  abdomen.  The 
muscular,  board-like  rigidity  often  persists  during  deep  anesthesia,  but 
may  be  absent  if  the  patient  has  been  given  large  doses  of  morphin. 

(c)  Nausea  and  Vomiting.  Persistent  nausea  and  vomiting  should 
always  excite  suspicion  of  a  beginning  localized  or  general  peritonitis, 
when  they  are  accompanied  by  pain,  tenderness  on  pressure,  and  mus- 
cular rigidity.  The  onset  of  a  perforation  is  often  characterized  by 
severe  pain,  nausea,  and  vomiting.  The  most  typical  feature  of  the 
vomiting  in  such  cases  of  incipient  peritonitis  is  the  recurrence  and  per- 
sistence of  the  vomiting.     The  vomitus  in  the  early  stages  consists  of 
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stomach  contents  and  mucus,  later  bile  is  mixed  with  it,  and  in  advanced 
cases  the  vomitus  is  brownish- black,  with  a  slight  fecal  odor. 

{d)  Constipation.  This  is  also  a  valuable  symptom,  but,  like  the 
vomiting,  may  also  occur  in  ileus  of  the  non-septic  type.  In  the  early 
hours  of  a  peritonitis,  the  patient  may  be  able  to  pass  flatus  or  feces  spon- 
taneously or  with  the  aid  of  enemata  or  the  high  rectal  tube.  In  cases  of 
localized  peritonitis,  this  condition  usually  persists  throughout  the  dis- 
ease, unless,  as  occurs  in  some  cases  of  pelvic  abscess,  especially  after 
appendicitis,  the  rectum  is  compressed  by  the  exudate.  In  general 
peritonitis,  on  the  other  hand,  there  is  no  response  to  the  insertion  of  the 
rectal  tube  or  enemata.  Such  an  absolute  constipation  is  one  of  the 
most  characteristic  evidences  of  a  general  peritonitis. 

[e)  Abdominal  Distention  (Tympanites).  It  was  formerly  thought 
that  one  must  wait  for  the  appearance  of  abdominal  distention  before 
making  a  diagnosis  of  a  local  or  general  peritonitis.  In  the  former 
(localized  peritonitis)  the  abdominal  distention  is  usually  stationary  and 
does  not  increase.  In  general  peritonitis  the  distention  is  progressive, 
becoming  more  marked  as  the  intestinal  septic  paralysis  involves  more 
and  more  coils.  One  should,  therefore,  never  wait  for  its  appearance, 
since  it  is  a  sign  of  serious  damage  to  the  intestinal  coils  which  have  lost 
their  peristaltic  function.  The  diagnosis  must  be  made  earlier,  from  the 
history,  pain,  tenderness,  muscular  rigidity,  vomiting  and  constipation. 
In  advanced  cases  the  distention  is  extreme,  causing  marked  ballooning  of 
the  abdomen  and  displacement  of  the  heart  and  lungs.  The  clinical 
picture  of  pinched  face  (the  Hippocratic  facies),  small  wiry  pulse,  enor- 
mously distended  abdomen,  incessant  vomiting,  dry  tongue,  subnormal 
temperature,  are  so  familiar  as  to  require  no  description  here. 

(/)  Exudate.  The  amount  and  character  of  the  exudate  cannot  be 
diagnosed.  In  localized  processes  the  appearance  of  dullness  usually 
means  adhesions  or  exudate. 

General  Symptoms:  (a)  Pulse.  In  the  early  stages  the  pulse  has  a 
peculiar  "wiry"  character.  One  of  the  most  characteristic  signs  of  a 
peritonitis  is  the  progressive  increase  in  the  pulse-rate.  This  is  especially 
true  of  cases  of  general  peritonitis.  In  the  localized  forms,  the  pulse- 
rate  remains  more  or  less  stationary,  while  in  a  general  peritonitis,  it  in- 
creases in  rate  from  hour  to  hour.  It  is  exceptional  to  find  a  low  pulse- 
rate  in  peritonitis  unless  the  infection  be  a  very  mild  one. 

(b)  Temperature.  Some  writers  believe  that  the  presence  of  fever  is 
one  of  the  most  constant  signs  of  a  peritonitis.  There  is  no  definite  type 
of  fever  in  acute  peritonitis,  and  in  general  it  maybe  said  that  the  presence 
of  fever  is  so  uncertain  a  sign  as  to  be  of  little  value  in  making  a  diagnosis 
of  peritonitis.     The  more  severe  forms  of  general  peritonitis  are  often 
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accompanied  by  only  moderate  temperatures  (100°  to  102°  F.).  There  is 
no  relation  between  the  pulse-rate  and  the  temperature.  The  latter  may 
be  only  slightly  above  normal  and  yet  the  pulse-rate  be  enormously  in- 
creased. 

Blood  Examination.  The  degree  of  leukocytosis  is  often  a  valuable 
guide  as  to  whether  localizing  processes  are  taking  place.  As  a  rule, 
a  gradually  increasing  leukocytosis  indicates  an  encapsulation  of  the 
exudate.  In  general  peritonitis  the  degree  of  leukocytosis  depends  upon 
the  patient's  resistance.  In  very  severe  forms  there  is  often  no  increase, 
or  in  some  instances  a  leukopenia. 

4.  RENAL  INFECTION. 

Renal  suppuration  is  usually  chronic  in  its  course,  but  it  may  appear 
in  such  an  acute  form  as  to  necessitate  its  consideration  here. 

The  principal  varieties  of  acute  renal  disease  of  the  suppurative 
type  are: 

1.  Pyelonephritis. 

2.  Perinephritis. 

3.  Pyonephrosis. 

K  PYELONEPHRITIS. 

There  is  scarcely  any  other  renal  disease  which  presents  such  a 
variety  of  clinical  pictures  as  pyelonephritis.  A  description  of  one  group 
of  symptpms  would  not  answer  for  every  case.  It  is,  therefore,  most 
convenient  to  divide  the  clinical  forms  of  pyelonephritis,  according  to  the 
mode  of  infection,  i.  e.,  whether  the  organisms  have  reached  the  kidney 
through  the  blood- stream  (hematogenous)  or  through  the  medium  of  the 
ureter  (urogenous).  This  division  will  suffice  for  quite  a  number  of 
cases  where  the  previous  history  and  the  examination  of  the  urine  will 
show  whether  or  not  the  bladder  has  been  the  source  of  infection.  There 
are,  however,  an  equally  large  number  of  cases  in  whom  the  source  of  in- 
fection is  not  quite  clear,  and  yet  the  clinical  picture  of  a  renal  infection 
is  quite  evident.  It  is  so  difficult  to  classify  this  latter  class  of  cases  that 
it  has  always  seemed  advisable  to  place  them  in  separate  groups :  Clin- 
ically, then,  such  a  division  would  be  as  follows : 


I.  Hematogenous  type 


(a)  Hyperacute. 

{h)  Acute, 

(c)  Subacute. 

j  {a)  Recurrent  febrile. 

2.  Urogenous  type  |  ^^^  Continuous  febrile  (chronic  urosepsis). 
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3.  Pyelonephritis  of  children. 

4.  Pyelonephritis  of  pregnancy. 

5.  Pyelonephritis  in  the  puerperium. 

I.  Hematogenous  Clinical  Varieties. — For  many  years  the  view 
was  universally  held  that  renal  infections  (not  including  calculous  pyo- 
nephrosis or  renal  tuberculosis)  were  almost  always  bilateral  and  the 
result  of  a  preceding  cystitis.  For  this  reason  the  now  obsolete  term  of 
surgical  kidney  was  employed  to  include  every  clinical  variety  of  the 
disease.  We  now  know  that  the  source  of  infection  can  be  recognized 
from  the  symptoms  and  examination  as  hematogenous  in  origin,  and 
that  in  a  very  large  proportion  of  cases  the  infection  involves  only  one 
kidney,  and  is  thus  amenable  to  surgical  intervention.  Israel,  in  his 
book  on  "Surgery  of  the  Kidney"  (published  in  1901),  was  one  of  the 
first  to  call  attention  to  unilateral  hematogenous  renal  infection  as  a 
clinical  entity.  Since  that  time  Brewer  and  others  have  described  the 
clinical  picture  of  these  cases  of  acute  hematogenous  infections  of  the 
kidney.    The  clinical  types  of  the  latter  are : 

(a)  The  Hyperacute  Hematogenous  Form. — The  clinical  course  is 
usually  so  rapid  and  the  symptoms  of  a  most  virulent  infection  so  marked 
that  any  symptoms  pointing  to  the  kidney  as  the  source  of  infection  are 
obscured  by  the  general  signs  of  septicemia.  The  onset  of  symptoms  is 
very  sudden,  usually  in  persons  who  have  previously  enjoyed  good  health. 
There  is  great  prostration,  high  fever  (to  106°  F.),  rapid  pulse,  marked 
leukocytosis,  vomiting,  and  often  general  muscular  pains.  In  some  cases 
there  is  severe  abdominal  pain,  muscular  rigidity  and  tenderness  over  the 
costovertebral  angle.  When  localizing  symptoms  such  as  those  just 
mentioned  are  absent  and  the  examination  of  the  urine  is  negative,  the 
diagnosis  m^ust  be  one  of  exclusion. 

Differential  Diagnosis:  The  other  conditions  which  must  be  con- 
sidered in  the  differential  diagnosis  are  severe  influenza,  acute  abdominal 
affections,  e.  g.,  perforation  of  gastric  and  duodenal  ulcers,  appendicitis, 
gallstones,  mixed  infection  in  tuberculous  kidneys,  malaria,  and  typhoid. 
Unless  the  appendix  lies  behind  the  cecum  or  high  up  near  the  liver,  the 
differentiation  from  appendicitis  is  not  difficult.  In  the  latter  disease 
there  is  more  muscular  rigidity  and  tenderness,  and  pain  is  a  far  more 
prominent  symptom.  In  the  case  of  the  retrocecal  appendix  there  is 
tenderness  and  pain  in  the  iliocostal  space,  but  there  is  apt  to  be  more 
muscular  rigidity  and  spontaneous  pain  than  in  acute  renal  infection. 
In  many  cases  examination  of  the  urine  will  be  of  great  aid  in  distinguish- 
ing the  two  conditions. 

In  acute  cholecystitis  the  pain  is  more  superficial  and  nearer  the 
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costal  arch.  Muscular  rigidity  is  most  marked  in  the  right  hypochon- 
drium  and  tenderness  on  palpation  more  marked  there  than  in  the 
iliocostal  angle.  The  differentiation  of  the  other  conditions  named 
usually  presents  no  difficulties. 

(b)  Acute  Hematogenous  Form. — The  clinical  picture  in  the  less  acute 
or  intermediary  (Brewer)  hematogenous  forms  of  infection  differs  but 
little  from  that  of  the  acute  urogenous  type.  The  chief  difference  Hes  in 
the  fact  that  the  symptoms  in  the  hematogenous  type  begin  either  after 
one  of  the  acute  infectious  diseases  or  soon  after  a  septic  focus,  such  as 
a  carbuncle,  etc.,  has  appeared  in  some  other  part  of  the  body.  In  the 
urogenous  form  there  is  often  the  history  of  a  preceding  cystitis  or  there 
are  evidences  of  the  presence  of  obstruction  in  the  urinary  tract,  either  in 
the  form  of  a  valve,  stricture  or  stone  in  the  ureter,  or  of  an  enlarged 
prostate,  or  calculi  obstructing  the  urethra. 

In  these  acute  cases  there  is  the  history  of  a  sudden  onset  of  fever, 
often  accompanied  by  chills.  The  temperature  is  irregular  and  often 
persistently  high,  and  is  accompanied  by  all  the  other  evidences  of  a 
severe  infection.  Fortunately  the  locaHzing  signs  in  both  the  acute  and 
subacute  forms  are  more  marked  than  in  the  hyperacute.  There  is 
usually  some  tenderness  over  the  iliocostal  angle  and  often  muscular 
rigidity  here.     The  urine  usually  contains  a  small  amount  of  pus. 

{c)  Subacute  Hematogenous  Form. — In  this  third  form  of  hematogen- 
ous renal  infection  the  principal  symptoms  are  long-continued  fever  of  an 
irregular  character  accompanied  by  unilateral  costo- vertebral  tenderness. 
Urinary  findings  are  more  constant  in  acute  and  very  mild  forms  than  in 
the  hyperacute.  Pus,  blood,  casts,  and  albumin  are  present  in  the 
majority  of  cases.  The  diagnosis  in  this  mild  class  is  made  by  a  thorough 
examination,  so  as  to  exclude  any  other  source  of  fever,  taken  in  conjunc- 
tion with  the  presence  of  costo- vertebral  tenderness  and  urinary  changes. 

2.  Urogenous  Clinical  Varieties. — {a)  Recurrent  febrile  urogenous 
type.  The  symptoms  of  this  form  are  quite  similar  to  those  of  the 
hematogenous  mild  form  just  described.  The  history  differs  somewhat 
in  two  points.  First,  there  is  often  a  preceding  cystitis.  Such  a  patient 
will  suddenly  have  one  or  more  chills  followed  by  high  temperature  and 
profuse  sweats.  This  syndrome  will  last  several  days  to  a  week,  and 
then  the  temperature  will  become  normal  or  slightly  above  for  a  variable 
period.  A  second  attack  of  chills,  fever,  and  sweats  will  occur  as  un- 
expectedly as  the  first,  and  the  same  cycle  will  repeat  itself  a  number  of 
times. 

The  diagnosis  in  these  cases  presents  no  difficulties  if  one  will  examine 
the  urine  for  pus,  blood,  and  casts,  which  are  almost  invariably  found. 


RENAL    INFECTION.  251 

The  amount  of  pus  is  always  larger  just  after  the  cycle  just  described, 
since  it  is  the  retention  of  this  pus  in  the  kidney  which  causes  the  re- 
current febrile  attacks. 

3.  Pyelonephritis  during  Infancy  and  Childhood. — This  form 
only  differs  from  those  just  described  by  the  fact  that  it  is  a  frequent  cause 
of  obscure  fever  in  infants  and  young  children,  and  as  such  deserves 
special  mention.  Dr.  I.  A.  Abt  has  reported  22  cases  of  cystopyelitis, 
and  calls  attention  to  it  as  a  cause  of  persistent  temperature  in  children 
accompanied  by  rapid  pulse  and  progressive  pallor  and  emaciation.  The 
fever  is  frequently  interpreted  as  due  to  an  intestinal  intoxication,  and 
unless  a  pyelonephritis  is  borne  in  mind  as  one  of  the  causes  of  obscure 
fever  during  early  life,  the  diagnosis  will  either  not  be  made  at  all  or  the 
condition  will  be  recognized  too  late  to  be  of  any  benefit.  The  mode  of 
infection  in  the  majority  of  these  cases  is  undoubtedly  through  the  blood- 
stream, and  the  source  or  atrium  for  the  organisms  to  enter  the  circula- 
tion is  in  the  intestine.  The  acute  febrile  form  with  the  clinical  picture 
of  a  severe  sepsis,  ushered  in  by  chills,  high  fever,  etc.,  does  not  occur 
nearly  as  often  in  children  as  in  adults.  An  examination  of  the  urine 
should  be  made  in  every  case  of  continued  or  remittent  fever  in  children 
where  no  other  cause  can  be  found. 

4.  Pyelonephritis  during  Pregnancy. — The  symptoms  of  renal 
infection  occurring  during  this  period  differ  but  little  from  the  descrip- 
tion of  the  cHnical  picture  in  males  and  in  the  non-pregnant  female.  The 
only  reason  for  describing  it  separately  here  is  to  call  attention  to  the  fact 
that  when  it  does  occur  during  pregnancy,  the  possibility  of  renal  infec- 
tion is  seldom  taken  into  consideration  in  making  a  diagnosis  of  the 
cause  of  either  a  continuous  fever  or  of  chills  and  fever,  which  occur  with- 
out warning. 

A  recent  case  of  the  writer's  will  serve  to  illustrate  many  of  the  im- 
portant points.  During  the  fifth  month  of  her  pregnancy  a  patient  who 
had  previously  enjoyed  the  best  of  health  had  a  chill  followed  by  a  tem- 
perature of  105°  F.  accompanied  by  rapid  pulse,  great  prostration,  high 
leukocyte  count,  and  scanty  urine  containing  much  pus.  The  tempera- 
ture dropped  to  normal  within  a  few  hours,  but  the  same  cycle  of  chill, 
fever,  and  sweat  recurred  at  irregular  intervals  during  the  following  four 
days.  The  case  was  seen  by  the  writer  in  consultation  upon  the  fourth 
day  of  the  illness.  Palpation  of  the  abdomen  failed  to  show  any  localized 
muscular  rigidity  or  tenderness  over  the  right  iliac  region.  One  could 
make  deep  pressure  over  all  parts  of  the  abdomen,  but  there  was 
sensitiveness  except  upon  bimanual  palpation  of  the  right  kidney,  and 
here  it  was  only  of  moderate  degree.     Examination  of  the  genitalia  was 
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negative.  One  could  thus  exclude  appendicitis,  cholecystitis,  or  any 
form  of  genital  infection.  The  possibility  of  such  a  sudden  onset  during 
pregnancy,  of  chills,  fever,  etc.  even  without  vesical  symptoms,  was 
recalled,  and  after  appropriate  non-operative  measures  were  instituted, 
the  patient  made  a  prompt  recovery.  Pregnancy  proceeded  without 
further  incident  and  ended  in  a  normal  manner. 

This  case  illustrates  one  of  the  two  clinical  pictures  under  which  renal 
infections  can  occur  both  during  pregnancy  and  in  the  puerperium.  In 
the  second  form  the  disease  may  pursue  a  more  chronic  course.  There 
is  general  feeling  of  malaise,  accompanied  by  muscular  pains,  fatigue, 
and  a  fever  of  varying  degree.  It  is  the  persistence  of  this  temperature 
which  first  directs  attention  to  this  second  class  of  cases.  Bladder 
symptoms,  as  in  the  more  acute  form,  may  be  entirely  absent  or  very 
slight.  In  the  chronic  form  the  presence  of  pus  in  the  urine  is  a  more 
constant  finding — because  the  infection  is  usually  the  result  of  the  ascend- 
ing type,  i.  e.j  from  the  bladder — than  in  the  acute  form.  Tenderness 
over  this  kidney  or  ureter  is  seldom  sufficiently  marked  in  these  more 
protracted  cases  to  be  of  value  in  making  a  diagnosis.  When  the  out- 
flow of  pus  from  the  kidney  is  not  obstructed,  there  is  but  little  fever,  but 
this  recurs  promptly  when  there  is  any  retention.  The  use  of  the  cysto- 
scope  is  seldom  necessary,  since  the  diagnosis  in  both  of  the  above  classes 
of  cases  can  be  made  by  excluding  any  other  source  for  the  fever  than  the 
kidney. 

In  the  majority  of  cases  the  pyelonephritis  is  upon  the  right  side. 
This  is  due  to  the  fact  that  although  both  ureters  are  compressed  by  the 
uterus  during  pregnancy,  the  right  ureter  is  more  compressed  than  the 
left  as  the  result  of  the  rotation  of  the  uterus  on  its  long  axis  from  left  to 
right  and  the  greater  frequency  of  positions  in  the  right  oblique  diameter. 
The  most  frequent  abdominal  conditions  which  begin  so  acutely  are 
cholecystitis,  stones  in  the  common  duct,  and  appendicitis.  These  can 
be  readily  excluded  by  the  absence  of  localized  muscular  rigidity  and 
tenderness  over  the  respective  areas  and  the  fact  that  high  fever  preceded 
by  chills  is  only  characteristic  of  common-duct  stones. 

5.  Pyelonephritis  in  the  Puerperium. — This,  like  the  similar  con- 
dition in  pregnancy,  may  begin  very  suddenly  without  prodromal  symp- 
toms like  those  of  a  cystitis.  In  the  majority  of  cases  the  source  of  the 
infection  is  in  all  probabiHty,  the  bladder.  In  only  a  small  number  is 
the  infection  a  descending,  i.  e.,  hematogeneous  one.  The  patient  may 
have  made  an  excellent  recovery  from  the  parturition  with  normal  tem- 
perature, pulse,  and  lochia.     Then  suddenly  she  has  a  chill,  followed 
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by  high  fever,  rapid  pulse,  and  a  marked  leukocytosis.     The  fever  either 
persists  or  recurs  irregularly  following  a  chill. 

In  some  cases  there  is  marked  pain  over  the  affected  kidney  (in  the 
lumbar  region)  and  along  the  ureter.  In  others  there  are  absolutely  no 
localizing  symptoms  referable  to  the  kidney.  This  syndrome  may 
occur  during  the  first  few  days  or  several  weeks  after  parturition. 
Pus  in  a  variable  quantity  is  usually  present  in  the  urine,  and  in  some 
cases  there  is  vesical  tenesmus  and  pain  on  micturition,  but  the  latter  two 
symptoms  are  not  constant.  The  diagnosis  in  these  cases  must  be  made 
by  excluding  any  of  the  puerperal  pelvic  complications  following  infec- 
tion during  or  soon  after  parturition.  If  the  pelvic  examination  yields 
negative  results,  an  infection  of  the  kidney  should  always  be  thought  of  as 
a  frequent  cause  of  fever  during  the  puerperium.  The  clinical  picture 
just  described  of  a  sudden  onset  with  chill,  fever,  etc.,  does  not  lit  all 
cases.  In  some  the  only  symptom  to  attract  the  physician's  attention  is  a 
rise  in  temperature,  especially  toward  evening,  for  which  no  cause  can  be 
found  in  the  genitalia.  Palpation  of  the  kidney  in  both  of  the  above 
types  often  reveals  considerable  tenderness,  especially  on  bimanual  pal- 
pation. The  organism  which  causes  the  pyelonephritis  is  the  colon 
bacillus,  and  the  starting-point  is  without  doubt  an  intestinal  infection, 
especially  in  those  cases  in  which  any  instrumental  infection  of  the 
bladder  can  be  excluded. 

2.  PERINEPHRITIS. 

In  this  affection  there  is  pain  in  the  lumbar  region,  at  times  radiat- 
ing into  the  thigh  or  testes.  The  pain  is  usually  quite  severe,  and 
the  corresponding  renal  region  is  very  tender,  rigid,  and  often  edema- 
tous. These  local  signs  are  accompanied  by  evidences  of  deep-seated 
suppuration,  such  as  chills,  fever,  furred  tongue,  vomiting,  stupor, 
and  even  delirium.  There  is  often  a  pecuHar  lameness;  the  patient 
walks  with  the  body  bent  forward  and  inclined  to  the  affected  side, 
the  thigh  being  held  flexed. 

The  urine  may  be  normal  if  the  disease  be  of  extraneous  origin,  or 
it  may  contain  blood  if  it  follow  an  injury,  or,  finally,  in  a  few  cases  there 
is  pus  in  the  acid  urine. 

Differential  Diagnosis. — i.  Lumbago  is  but  rarely  accompanied 
by  fever  or  leukocytosis.  The  pain  is  most  often  bilateral  and  does 
not  radiate  to  the  testis  or  thigh. 

2.  Spondylitis. — The  pain  extends  around  the  body;  it  is  relieved 
by  suspending  the  patient.  The  tenderness  is  over  the  spine  itself, 
which  is  held  in  a  rigid  manner,  best  seen  when  the  patient  is  asked  to 
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bend  forward.     There  is  also  but  little  fever  or  leukocytosis  and  the 
symptoms  are  more  gradual  in  their  onset. 

3.  Hip- joint  Disease. — The  pain  and  tenderness  are  lower  down, 
often  referred  to  the  knee.  There  is  limitation  of  motion  at  the  hip, 
and  when  the  limb  is  straightened  there  is  marked  lordosis  of  the 
lumbar  spine.  The  x-ray  often  shows  a  pathologic  head  of  the 
femur. 

4.  Appendicitis. — In    those   cases   in   which   the   appendix    is  di- 

rected down  or  in- 
ward (Fig.  201)  the 
pain  is  in  the  right  iliac 
fossa  and  followed 
by  nausea  and  vomit- 
ing. In  perinephritis 
the  pain  and  swelling 
are  higher  up  in  the 
iliocostal  space.  In 
inflammation  in  an 
appendix  which  lies 
behind  the  cecum  and 
ascending  colon  with 
its  tip  directed  up- 
ward, the  rigidity  of 
the  abdominal  wall, 
tenderness,  and  pain 
may  greatly  resemble 
those  of  a  right- sided 
perinephritis.  In  ap- 
pendicitis, however, 
the  pain  is  usually  fol- 
lowed by  nausea  and 

vomiting.     The  rigidity  and  swelling,  etc.,  of  a  perinephritis  usually 

extend  further  back  in  the  ihocostal  space. 


Fig.  190. — Area  OF  Dullness  in  Left-sided  Subphrenic  Abscess. 

The  dark  area  shows  absolute  dullness,  the  area  indicated  by  vertical 

lines  corresponds  to  the  zone  of  tympany  (A.  Martin). 


3.   PYONEPHROSIS. 

This  affection  is  not  apt  to  run  an  acute  course.  The  enlarged 
kidney  can  usually  be  distinctly  felt  as  greatly  enlarged,  there  is  no 
rigidity  of  the  abdominal  muscles,  no  edema  of  the  skin,  and  there  is 
a  history  of  long  duration  of  the  symptoms.  In  some  cases  there  is 
a  previous  history  of  an  obstinate  lumbago  which  was  never  properly 
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diagnosed  as  of  renal  origin.     In    other    cases   there   is  a  history  of 
attacks  of  renal  colic. 


5.  SUBPHRENIC  ABSCESS. 

(See  Figs.  190  and  192.) 

This  condition  if  situated  in  the  right  subphrenic  space  most  fre- 
quently follows  appendicitis,  and  perforations  of  the  stomach  or  duode- 
num, if  located  in  the  left  subphrenic  space.  It  may,  however,  occasionally 


Fig.  192. — Various  Forms  of  Subphrenic  Abscesses  Complicating  Appendicitis. 
S.,  in  all  of  the  figures,  represents  the  abscess.  E.,  in  3,  represents  empyema.  D.  E.,  in  6,  diffuse  empyema. 
I.  Abscess  beneath  dome  of  diaphragm.  2.  Abscess  low  down  in  subphrenic  space.  3.  Combination  of  en- 
capsulated diaphragmatic  empyema  and  subphrenic  abscess.  4.  Left-sided  subphrenic  abscess.  5,  Large 
abscess  occupying  entire  right  subphrenic  space.  6.  Combination  of  right  subphrenic  abscess  and  non-encap- 
sulated empyema. 


occur  in  the  latter  locality  after  an  acute  appendicitis.  The  attack 
of  appendicitis  need  not  have  been  complicated  by  pus  formation  and 
the  subphrenic  abscess  may  follow  days  to  months  after  the  primary 
attack. 

The  history  of  a  sudden  occurrence  of  fever  and  of  other  signs 
of  suppuration,  such  as  leukocytosis,  etc.,  toward  the  end  of  or 
shortly  after  an  attack  of  appendicitis  associated  with  pain  in  the  right 
or  left   hepatic   region,  should  lead  to  a  search  for  a  subphrenic  ab- 
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scess.  In  the  case  of  the  left-sided  abscesses  following  gastric  or  duode- 
nal ulcer  there  is  a  previous  history  of  pain  in  the  epigastrium  and 
of  vomiting  of  blood,  or  of  copious  tarry  stools  followed  by  the  symp- 
toms of  infection. 

The  diagnosis  must  be  based  on  the  physical  signs  and  the  general 
evidence  of  deep-seated  infection,  such  as  fever,  rapid  pulse,  leukocy- 
tosis, etc.,  aided  by  exploratory  puncture,  which  is  the  most  valuable 

aid  in  making  a  diagnosis. 

In  right-sided  subphrenic 
abscesses  the  liver  is  usually 
pushed  downward.  Over  the 
abscess  there  is  a  continuation 
upward  of  liver  dullness  for  a 
variable  distance  with  a  cor- 
responding suppression  of 
pulmonary  sounds.  A  sub- 
phrenic abscess  may  cause  a 
horizontal  line  of  dullness  or 
one  that  is  convex  upward. 
The  area  of  dullness  may  be 
more  marked  at  some  one 
point,  thus  resembling  an  en- 
capsulated empyema.  If  gas 
is  present  in  the  abscess,  dull- 
ness is  replaced  by  tympany 
and  there  are  succussion 
sounds,  as  in  pyopneumo- 
thorax. 

The  pain  may  be  strictly 
localized  over  the  right  or 
left  hypochondriac  regions  or 
may  be  diffuse,  and  not  in- 
frequently there  is  tenderness 
and  rigidity,  rarely  edema  of  the  overlying  tissues. 

The  intraperitoneal  form  is  much  more  common,  and  is  usually  on 
the  right  side,  but  six  left-sided  cases  have  been  reported.  Subphrenic 
abscess  may  follow  appendicitis  when  there  has  been  no  suppuration 
about  the  appendix,  and  it  is  often  impossible  to  trace  any  purulent  tract 
between  the  abscess  and  the  appendix.  It  rarely  occurs  as  the  result  of 
a  general  suppurative  peritonitis.     In  the  majority  of  cases  the  appendix 


Fig.  193. — Area  of  Combined  Liver  and  Subphrenic 
Abscess  Dullness  in  a  Case  of  Right-sided 
Abscess. 
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is  retrocecal  or  there  is  a  persistence  of  the  embryonal  position  of  the  ap- 
pendix, due  to  non-rotation  of  the  cecum  thus  bringing  it  in  close  con- 
tact with  the  right  lobe  of  the  liver;  and  favoring  the  formation  of  a  sub- 
phrenic abscess.  In  the  acute  form  the  pain,  nausea,  and  other  signs  of 
an  acute  infection  are  not  always  marked;  the  persistence  of  a  high 
temperature,  with  or  without  accompanying  signs  of  septic  infection,  is 
the  most  characteristic  symptom.  In  some  cases  physical  signs  will  be 
of  the  greatest  aid  while  in  others  exploratory  puncture  is  the  most 
valuable  aid  in  the  diagnosis.  Subphrenic  abscess  may  also  occur  in  a 
subacute  form,  the  symptoms  first  manifesting  themselves  a  week  or 


Fig.  194. — Peridiverticulitis  with  Great  Thickening  of  the  Gut  Wall,  Causing  Stenosis  and  Simu- 
lating Carcinoma  for  Which  it  was  Mistaken  when  Resected  at  Operation.  (From  drawing 
kindly  loaned  by  W.  H.  Maxwell  Telling,  of  Leeds,  England.) 

The  thickening  due  to  fibrosis  is  seen  at  a. 


more  after  the  operation  or  attack;  or  in  a  chronic  form  with  indefinite 
symptoms  for  weeks  or  months,  or  with  the  sudden  late  appearance  of 
acute  septic  symptoms  from  an  obscure  deep-seated  focus.  If  a  patient 
who  gives  a  history  of  probable  appendiceal  trouble  or  who  has  been 
operated  on  for  appendicitis  has  a  continuous  rise  of  temperature,  ac- 
companied by  other  signs  of  septic  intoxication,  one  should  always  search 
carefully  for  subphrenic  abscess.  The  downward  displacement  of  the 
liver,  the  presence  of  an  area  of  dullness  with  a  convex  upper  border, 
continuous  with  the  liver  dullness,  and  the  finding  of  fetid  pus  by  ex- 
ploratory puncture,  are  very  characteristic. 
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Differential  Diagnosis. — Empyema. — This  is  at  times  very  diffi- 
cult. Rapid  respiration,  cough,  expectoration,  and  the  history  of  a 
preceding  pneumonia  speak  for  empyema.  The  line  of  dullness  in 
the  diffuse  form  is  said  to  be  concave  upward,  but  this  may  occur  in 
subphrenic  abscess  as  well.  Between  an  encapsulated  empyema 
close  to  the  diaphragm  and  a  subphrenic   abscess,   differentiation  is 

impossible.  The  physical  signs  for 
both  empyema  and  subphrenic  ab- 
scess are  so  nearly  alike  that  greater 
rehance  should  be  placed  on  the 
etiology  and  character  of  the  pus 
obtained  by  exploratory  aspiration. 
The  latter  is  apt  to  have  the  pecu- 
liar acid  fetor  of  colon  bacillus  pus, 
while  in  empyema  there  is  seldom 
any  odor.  Again,  in  subphrenic 
abscess  the  exploratory  puncture 
reveals  the  presence  of  pus  at  a 
lower  level  than  in  empyema. 

Abscess  of  the  Liver. — Here  the 
history  of  a  preceding  attack  of 
dysentery  and  the  less  marked  ex- 
tension of  the  liver  dullness  up- 
ward are  of  value.  In  multiple  ab- 
scesses of  the  liver  following  ap- 
pendicitis there  is  greater  evidence 
of  sepsis  and  more  general  enlarge- 
ment and  tenderness  of  the  liver. 


Fig.  195. — Diverticula  of  Sigmoid.  (From 
drawing  kindly  loaned  by  W.  H.  Maxwell  Tell- 
ing, of  Leeds,  England.) 

The  fat  has  been  partly  dissected  from  off  the 
outer  surface  of  the  gut  showing  several  pouches. 
At  a  is  seen  a  larger  one  containing  a  calcareous 
concretion  with  a  thin  fibrous  pedicle  in  the  process 
of  separation  to  form  a  loose  peritoneal  body.  A 
similar  concretion,  the  size  of  a  bean,  was  free  in 
the  pelvis. 


6.  SUPPURATING  ECHINOCOCCUS 
CYSTS  OF  THE  LIVER. 

These  may  present  the  same 
symptoms  and  local  findings  as 
single  or  tropical  abscesses.  There 
is,  however,  no  history  of  dysen- 
tery, and  the  occupation  of  the  patient  frequently  is  suggestive  in  that 
the  disease  is  much  more  common  in  those  brought  in  close  contact  with 
sheep  and  sheep-dogs.  In  the  absence  of  a  distinct  tumor  and  the 
history  or  evidence  of  the  presence  of  similar  cysts  elsewhere,  a  recogni- 
tion of  this  condition  is  impossible.  When  the  tumor  is  distinct,  as  is 
often  the  case,  aspiration  will  frequently  show  hooklets. 


DIVERTICULITIS. 
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7.  DIVERTICULITIS. 

This  interesting  form  of  left-sided  inflammation  is  the  result  of  path- 
ologic changes,  which  take  place  in  or  around  diverticula  of  the  sigmoid 
flexure.  Such  diverticula  or  finger-like  projections  from  the  lumen  of 
the  sigmoid  most  frequently  occur  in  elderly  people,  but  they  may  be 
found  at  all  ages.     There  are  a  number  of  clinical  forms  in  which  this 
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A  B 

Fig.  196. — Diverticula  of  Sigmoid.     (From  drawing  kindly  loaned  by  W.  H.  Maxwell  Telling,  of  Leeds, 

England.) 
A,  The  fat  has  been  dissected  from  off  the  outer  aspect  of  the  bowel.     The  pouches  are  for  the  most  part 
into  the  appendices  epiploica?.     One  of  the  sacs  is  laid  open  at  a.     B,  Inner  surface  of  the  bowel  from  the  same 
specimen.     A  concretion  is  seen  at  b  presenting  at  the  orifice  of  one  of  the  diverticula.     At  c,  the  lipped  orifice 
is  well  seen. 


condition  called  diverticulitis  can  occur :  {a)  A  mild  inflammation  of  one 
or  more  diverticula,  similar  in  its  pathology  to  an  acute  catarrhal  appendi- 
citis, {h)  An  empyema  or  gangrenous  inflammation  of  a  diverticulum, 
with  or  without  an  accompanying  fecal  concretion  lying  in  the  diver- 
ticulum, (c)  A  perforation  of  a  diverticulum  with  the  formation  of  an 
encapsulated  intraperitoneal  abscess,  {d)  Perforation  of  a  diverticulum 
19 
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and  escape  of  the  contents  into  the  free  peritoneal  cavity,  with  develop- 
ment of  a  general  peritonitis. 

The  above  forms  will  be  seen  to  bear  great  resemblance  to  the  various 
pathologic  and  clinical  forms  of  appendicitis.  The  analogy,  however, 
ends  here,  since  certain  further  pathologic  changes  occur  in  diverticulitis 
which  do  not  occur  in  appendicitis.  These  further  forms  are  (a)  the 
formation  of  fistulae  between  the  diverticulum  and  the  bladder  or  a  coil  of 
small  intestine,  and  (b)  the  development  of  a  hyperplastic  inflammation 


Fig.  197. — Sigmoid  Showing  Diverticula.    (From  drawing  kindly  loaned  by  W.  H.  Maxwell  Telling,  of  Leeds, 

England.) 
Inner  aspect  of  gut.     Normal  but  rugose  mucosa.     The  orifices  show  well-marked  lipping  and  concretions 
protruding  partially  from  some  of  the  pouches. 


in  the  vicinity  of  the  diverticulum  to  such  a  degree  as  to  resemble  a  neo- 
plasm in  many  cases.  The  symptoms  of  the  first  four  forms  which 
resemble  appendiceal  inflammation  only  differ  from  the  various  clinical 
forms  of  appendicitis  in  being  located  upon  the  left  side.  In  the 
varieties  with  acute  inflammation  or  where  localized  intraperitoneal 
suppuration  occur,  there  is  more  or  less  colicky  pain  in  the  left  iliac  or 
hypogastric  regions,  accompanied  by  fever,  leukocytosis,  muscular  rigid- 
ity, and  tenderness  on  palpation.  The  gradual  formation  of  a  tumor  in 
the  left  lower  abdominal  quadrant  confirms  the  diagnosis.     If  low  down 
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in  the  pelvis,  it  may  be  impossible  to  distinguish  the  condition  in  the 
female  from  an  infection  of  the  left  tube  or  ovary.  The  development  of 
a  general  peritonitis  occurs  with  the  same  clinical  signs  as  after  perfora- 
tion of  any  viscus  (see  page  273).  The  form  resembling  a  carcinoma  is 
discussed  on  page  353,  under  the  head  of  chronic  conditions  causing 
symptoms  of  stenosis  of  the  intestine. 


W  '■■^^m 
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Fig.  iq8. — Diverticula  of  Sigmoid  Showing  Enterolitis  in  silu.    (From  drawing  kindly  loaned  by  W.  H. 

Maxwell  Telling,  of  Leeds,  England.) 

The  abundant  fat  has  been  dissected  from  off  one-half  of   the  bowel  showing  the  pouches  which  entered 

the  appendices  epiploicae.     At  a  a  single  pouch  has  been  dissected  out  and  shows  well  how  they  are  buried  in 

fat  and  Uable  to  pass  unrecognized  unless  specially  sought  for;  b,  longitudinal  muscular  band;  c,  a  concretion. 


8.  MULTIPLE  ABSCESSES  OF  THE  OMENTUM, 

This  condition  may  follow  abdominal  operations,  especially  those 
for  radical  cure  of  hernia.  The  clinical  history,  as  observed  in  one 
such  case  by  the  author,  was  the  following  : 

Severe  p'ain  in  that  side  of  the  abdomen  upon  which  the  herniotomy 
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wound  was  situated,  wdth  rigidity  and  tenderness.  The  temperature  va- 
ried between  101°  and  104°  F.,  there  was  considerable  abdominal  disten- 
tion, some  vomiting,  and  constipation. 

A  distinct  tumor  could  be  felt  extending  from  Poupart's  ligament 
toward  the  umbilicus.  The  greatly  thickened  omentum  in  these  cases 
contains  a  number  of  small  abscesses. 

The  diagnosis  depends  upon  the  signs  of  localized  peritonitis  with 
formation  of  tumor,  following  an  operation. 


Fig.  199. — Chronic  Peridiverticulitis,  with  Thickening  and  Stenosis  of  the  Gut  Wall  Simulating 
Carcinoma.     (From  drawing  kindly  loaned  by  W.  H.  Maxwell  Telling,  of  Leeds,  England.) 
There  was  adhesion  to  the  small  intestine  causing  chronic  obstruction  and  to  the  bladder.     There  were 
several  small  chronic  abscesses  in  the  neighborhood,  the  largest  between  the  bowel  and  the  bladder.     The 
thickening  of  the  gut  is  seen  at  b.     The  rod  is  inserted  into  a  diverticulum. 


Group  II. — Pain  a  Prominent  Early  Symptom. 
In  this  group  all  of  those  acute  conditions  are  included  in  which  the 
chief  symptom  is  pain.  This  is  accompanied  by  other  signs  of  involve- 
ment of  the  abdominal  viscera.  In  many  of  the  conditions  the  pain 
can  be  localized  fairly  well  from  the  onset ;  in  others,  such  as  appendicitis, 
it  is  often  diffuse  at  first,  becoming  more  definite  in  the  course  of  a  few 
hours. 


APPENDICITIS. 
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I.  APPENDICITIS. 
Diagnosis. — In  every  case  of  acute  appendicitis  the  diagnosis  may 
be  made  from  an  almost  constant  triad  of  symptoms: 

1.  Pain  of  a  sudden,  severe,  often  colicky  nature. 

2.  Nausea  and  vomiting. 

3.  Localized  tenderness  and  muscular  rigidity. 

1.  Pain. — This  is 
often  general  at  first, 
but  soon  becomes  lo- 
calized, in  the  major- 
ity of  cases,  in  the 
right  iliac  region. 
The  only  exceptions 
to  this  rule  are: 

{a)  When  the  ap- 
pendix is  directed  up- 
v^ard  toward  the  liver, 
and  especially  when  it 
lies  behind  the  ascend- 
ing colon  (Fig.  201), 
the  pain  may  be  re- 
ferred to  the  lumbar 
or  right  hypochon- 
driac regions. 

(6)  When  the  ap- 
pendix points  inward 
or  toward  the  pelvis, 
the  pain  is  referred 
either  to  the  umbihcus 
or  to  the  left  ihac  re- 
gion (Fig.  200),  and  is 
often  accompanied  by 
vesical  and  rectal 
symptoms, 

2.  Vomiting. — 
This  accompanies  the 
three  or  four  hours. 

If  the  nausea  and 
they  are  danger-signals 

3.  Tenderness  and 


Fig.  200. — Most  Frequent  Direction  of  Radiation  of  Pain  in 
Various  Acute  Abdominal  Affections. 
L  and  G.  Gallbladder  and  hepatic  affections;  GU,  and  DU,  and 
P,  location  of  pain  in  gastric  and  duodenal  ulcers  and  pancreatic 
affections;  D,  occasional  radiation  of  pain  in  duodenal  ulcers  to  right 
iliac  region;  C,  location  of  pain  in  ordinary  intestinal  colics,  and  in 
early  stages  of  acute  appendicitis;  App,  various  radiations  of  pain 
in  appendiceal  inflammation;  R,  radiation  of  pain  in  ureteral  and 
renal  conditions,  along  the  Une  of  the  ureter  toward  the  bladder, 
testes,  and  thighs;  5,  location  of  pain  in  sigmoiditis,  and  affections 
of  the  descending  colon.  The  arrow  pointing  downward  and  in- 
ward from  the  left  nipple  is  to  indicate  the  frequent  reference  of  pain 
in  thoracic  affections,  to  the  abdomen. 


pain  as  a  primary  symptom  or  follows  it  after 

vomiting  persist  or  reappear  at  a  later  period, 
oj  a  beginning  peritonitis  (see  page  276). 
Muscular  Rigidity. — As  a  rule,  these  are  most 
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marked  over  the  right  iliac  region  and  are  best  ehcited  when  the  shoulders 
are  raised  and  the  thighs  flexed  (Fig.  202).  The  tenderness  in  the  acute 
cases  is  quite  superficial  and  manifests  itself  when  the  slightest  pressure  is 
made.  Deep  tenderness  can  be  found  only  with  difficulty  during  the 
acute  stage,  owing  to  the  muscular  rigidity.  The  examination  should 
never  be  forcible.  A  good  plan  is  to  have  the  patient  palpate  the  abdo- 
men gently  with  the  index-finger  and  ask  him  to  locate  the  most  tender 

point.  Often  the 
most  marked  tender- 
ness can  be  obtained 
by  rectal  or  vaginal 
examination.  The 
rectal  method  is  es- 
pecially of  value  in 
children,  where  the  ap- 
pendix so  often  points 
toward  the  pelvis  and 
abscess  formation  in 
the  pelvis  is  so  com- 
mon. In  advanced 
cases  one  can  feel  a 
bulging  along  the  an- 
terior wall  of  the  rec- 
tum. 

The  abdominal 
rigidity,  being  due  to  a 
reflex  muscular  con- 
traction, is  a  very  val- 
uable sign  when  it  ac- 
companies pain,  vom- 
iting, and  localized 
tenderness.  This 
symptom  is  best  ob- 
tained by  gradually  and  lightly  sliding  the  hand  over  the  suspected 
region. 

If  the  appendix  lies  in  either  of  the  unusual  positions  referred  to 
above,  the  tenderness  and  rigidity  are  correspondingly  altered  in  loca- 
tion (Fig.  204).  If  the  cecum  has  failed  to  rotate,  all  of  the  local  signs 
of  appendicitis  (pain,  muscular  rigidity,  and  tenderness)  are  found  above 
the  level  of  the  umbilicus  on  the  right  of  the  median  line  (Fig.  205). 
If  the  appendix  Hes  across  the  abdomen  and  ends  in  the  left  iliac  region. 


Fig.  201. — Normal  Positions  of  Vermiform  Appendix. 
I,  Pointing  downward  and  inward  toward  the  pelvis;  2,  point- 
ing inward  and  to  the  left;  3,  pointing  upward  toward  the  Uver,  and 
lying  either  in  front  or  behind  the  cecum.  G,  Normal  location  of 
gallbladder;  Sp,  spleen;  L,  liver;  the  letter  itself  is  placed  on  the 
left  lobe. 
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the  local  signs  are  all  to  the  left  of  the  median  line  and  below  the  level  of 
the  umbilicus  (Fig.  211). 

Pulse. — In  the  majority  of  cases  there  will  be  an  increase  in  the 
pulse-rate  with  the  onset  of  pain.  The  rate  may  be  from  80  to  100  for 
a  number  of  hours.  //  it  shows  a  gradual  increase  in  frequency  after 
the  -first  twelve  hours  it  is,  as  a  rule,  an  ominous  sign.  The  steady  rise 
of  the  pulse-rate  to  no,  later  to  120  or  higher,  especially  if  it  is  jerky  in 


Fig.  202. — Correct  Method  of  Examination  of  the  Appendix  Region,  with  the  Limbs  Flexed  upon 

THE  Abdomen. 
The  limbs  should  be  raised  to  such  a  height  that  the  soles  of  the  feet  can  rest  easily  on  the  bed  or  table. 
The  patient's  back  should  be  somewhat  elevated,  and  he  or  she  should  be  instructed  to  relax  the  abdomi- 
nal muscles  by  diverting  his  attention  or  asking  them  to  open  the  mouth.  Pressure  is  then  made  along  the 
right  border  of  the  right  rectus,  with  the  entire  palmar  surface  of  all  of  the  fingers  of  the  right  hand,  and  not 
with  the  tips  of  these  fingers. 


character,  is  of  great  value  in  the  diagnosis  of  a  beginning  peritonitis, 
especially  if  nausea  continues,  or  vomiting  is  repeated  and  the  area  of 
rigidity  and  tenderness  increase  and  are  combined  with  abdominal 
distention.  In  children,  the.  pulse-rate  is  relatively  much  higher  than  in 
adults  and  a  rapid  pulse  is  not  always  to  be  relied  upon. 

Fortunately  for  the  purpose  of  diagnosis  a  slow  pulse  is  but  rarely 
met  with.  The  author  recalls  a  pulse  of  66  and  a  temperature  of  99.6° 
in   a   case   of   extensive   spreading  peritonitis   following  appendicitis. 
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The  muscular  rigidity,  tenderness,  and  tympanites  were  so  characteristic 
that  a  diagnosis  could  be  made  from  these  symptoms  alone. 

Temperature. — A  rise  in  temperature  usually  occurs  within  two 
to  three  hours  after  the  beginning  of  an  attack.  In  the  milder  catarrhal 
cases  it  is  not  higher  than  100°  or  101°  F.,  but  even  this  is  inconstant. 
If  fever  persists  and  increases  gradually  during  the  first  forty-eight  to 
seventy-two  hours,  it  generally  means  an  encapsulated  abscess.  If  the 
temperature  drops  suddenly,  especially  if  accompanied  by  a  rise  of 
pulse-rate  and  increase  of  rigidity,  it  is  significant  of  gangrene  or  of  a 


Fig.  203. — Method  or  Palpating  the  Appendix  with  the  Limbs  Outstretched. 
The  fingers  are  laid  flat  upon  the  abdominal  wall,  the  examiner  standing  to  the  right  of  the  patient.  Either 
the  right  or  left  hand  may  be  used.  The  appendix  may  usually  be  felt  on  the  outer  edge  of  the  right  rectus  muscle 
if  enlarged,  and  if  the  abdominal  walls  are  relaxed.  Palpation  should  be  carried  out  with  as  large  a  surface 
of  the  fingers  as  possible,  and  not  by  prodding  the  patient's  abdomen  with  the  finger-tips.  This  method  is 
not  as  good  as  that  shown  in  Fig.  202. 


beginning  peritonitis.  Persistent  temperature  or  fever  occurring  after 
apparent  recovery,  signifies  some  complication  like  pylephlebitis  or 
subphrenic  abscess.  The  most  accurate  temperatures  are  those  taken  per 
rectum. 

Leukocytosis. — Catarrhal  appendicitis  is  accompanied  by  a  mild 
degree  of  leukocytosis,  rarely  above  12,000.  An  increasing  leukocy- 
tosis, from  15,000  upward,  generally  indicates  a  severe  infection.  In 
some  cases  of  severe  catarrhal  appendicitis  one  may  find  a  count  of  25,000 
to  30,000.  If  the  count  remains  stationary,  it  is  indicative  of  a  walling 
off.^ 
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If  the  leukocyte  count  decreases  gradually  in  a  mild  attack,  it 
signifies  improvement.  If  it  decreases  suddenly  after  a  severe  attack, 
it  signifies  either  gangrene,  perforation  with  beginning  peritonitis,  or  the 
rupture  of  an  abscess  into  the  general  peritoneal  cavity.  The  majority 
of  cases  in  which  perforation  or  gangrene  occurs  early,  and  causes 
peritonitis,  have  a  low  leukocyte  count,  owing  to  the  lack  of  resistance 
on  the  part  of  the  organism  and  the  overwhelming  of  the  system  by 
the  toxins. 


Fig.  204. — Appendiceal  Abscess. 
High  position  of  cecum  opposite  umbilicus  with  appen- 
dix and  nonrotated  cecum  at  that  level. 


Fig.  20: 


Appendiceal  Abscess. 


Subphrenic  abscess  due  to  malposition  of  appen- 
dix and  faulty  rotation  of  cecum.  Appendix  point- 
ing directly  into  subphrenic  space. 


Tumor. — As  an  early  sign  this  is  of  little  value,  owing  to  the  fact 
that  the  muscular  rigidity  is  so  marked  in  many  cases  that  deep  pal- 
pation is  both  difficult  and  dangerous.  In  other  cases  the  contracted 
edge  of  the  rectus  is  apt  to  feel  like  an  inflammatory  mass.  Again 
there  are  cases  where  the  omentum  wraps  itself  around  the  appendix 
and  forms  a  palpable  tumor.  When  the  acute  symptoms  have 
subsided,  a  tumor  can  often  be  felt  through  the  less  rigid  muscles. 
Rectal  examination  should  never  be  omitted,  especially  in  children, 
where  the  pelvis  is  shallow  and  the  appendix  is  more  apt  to  be  located 
in  it. 
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Hematuria.— Attention  has  been  called  by  Seelig^  and  others  to  a  class 
of  cases  in  which  blood  in  the  urine  and  pain  in  the  kidney  or  ureter  was 
a  prominent  symptom  of  the  attack  of  acute  appendicitis.  In  many  of 
the  cases  this  hematuria  is  the  result  of  a  toxic  nephritis.  In  others,  the 
ureter  is  kinked  by  an  inflamed  appendix,  while  in  a  third  class  there  is 
an  inflammatory  condition  of  the  kidney  due  to  an  adjacent  inflamed 
appendix. 


Fig.  206. — Appendiceai.  Abscess. 

Subhepatic  appendiceal  abscess  due  to  nonrotation  of 

cecum.     Appendix  pointing  upward  toward  liver. 


Fig.  207. — Appendiceal  Abscess. 
Most  frequent  variety.  Appendix  points  down  and  in- 
ward.  Abscess  just  above  pelvic  brim  in  iliac  fossa. 


Differential  Diagnosis. — Acute  Gastro- enteritis. — In  these,  as  in 
appendicitis,  there  is  often  a  history  of  indiscretion  in  diet,  followed  by 
abdominal  pain  and  vomiting.  In  acute  gastroduodenal  catarrh  the 
pain  is  felt  over  the  epigastrium  and  is  never  as  severe  or  colicky  as  in 
appendicitis.  The  nausea  and  vomiting  are  far  more  marked  early 
symptoms,  and  may  be  almost  constant.  There  is  no  true  muscular 
rigidity  and  but  slight,  if  any,  tenderness.  In  an  acute  enterocolitis  the 
pain  may  be  as  severe  as  in  appendicitis,  but  is  usually  referred  to  the 
umbiHcus  and  does  not  become  more  intense,  as  it  does  in  appendicitis. 

^  "Annals  of  Surgery,"  vol.  xlviii,  p.  389. 
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There  is  also  no  localized  rigidity  or  tenderness  and  the  attack  often 
subsides  as  soon  as  an  enema  is  given,  while  in  appendicitis  the  symptoms 
become  more  marked  from  hour  to  hour.  It  must  not  be  forgotten  that 
an  appendicitis  may  often  accompany  an  enterocolitis. 

In  some  cases  of  intestinal  colic  there  is  accompanying  vomiting, 
diarrhea,  and  flatulency.  There  is  an  absence  of  any  local  rigidity 
and  tenderness  and  the  pains,  if  present,  are  more  diffuse. 


Fig.  209. — Appendiceal  Abscess. 
Appendix  pointing  down  and  inward.    Abscess  lo- 
cated in  pelvis.    A  frequent  form  in  children.    Bulging 
of  anterior  wall  of  rectum  often  to  be  distinctly  felt. 


Fig.  210. — Appendiceal  Abscess. 
One  of  most  frequent  locations  of  the  abscess 
between  agglutinated  coils  of  intestines  and  cecum. 
Appendix  points  inward. 


Intestinal  Obstruction. — In  the  first  twenty-four  to  forty-eight  hours 
there  is  no  difficulty  in  distinguishing  this  condition  from  appendicitis. 
When,  however,  peritonitis  has  begun  and  caused  a  septic  paralysis  of 
the  intestines,  it  is  impossible  to  distinguish  them,  except  from  the 
history. 

In  intestinal  obstruction,  if  there  is  any  locahzed  pain,  it  is  referred 
to  the  umbilicus.  A  systematic  examination  of  the  hernial  openings 
often  reveals  the  cause  of  the  obstruction.     Volvulus  pains  are  referred 
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to  the  left  side  of  the  abdomen  and  early  distention  of  this  half  of 
the  abdomen  is  most  marked.  Obstruction  from  volvulus,  tumors, 
and  bands  is  more  common  in  adults.  In  children,  intussusception  is 
more  frequent,  and  a  tumor  can  often  be  felt  per  rectum  or  in  the 
iliac  fossae,  and  blood  and  mucus  are  passed  per  rectum.  In  obstruc- 
tion the  pulse  is  but  little  higher  than  normal  until  peritonitis  occurs, 
while  in  appendicitis  there  is  a  gradual  rise  of  pulse  and  temperature 
from  the  beginning.     The  early  nausea  and  vomiting  of   obstruction 

recur  so  frequently  as  to  be- 
come the  most  prominent 
symptom.  The  bowels  cannot 
be  moved  nor  can  flatus  be 
passed,  and  the  abdominal  dis- 
tention occurs  in  greater  de- 
gree, as  well  as  much  earlier, 
than  in  appendicitis.  In  ap- 
pendicitis vomiting  occurs 
quite  early,  is  never  stercora- 
ceous,  does  not  recur  until  peri- 
tonitis sets  in,  and  constipation 
is  never  absolute.  In  intesti- 
nal obstruction  the  abdominal 
wall  is  soft  for  the  first  forty- 
eight  hours. 

Typhoid  Fever. — Accord- 
ing to  R,  S.  Fowler,^  four  clin- 
ical types  occur:  {a)  Appendi- 
citis preceding  typhoid  by  seven 
to  ten  days,  {h)  Truetyphoid- 
al  appendicitis  occurring  at  the 
outset  of  t\^hoid  and  rapidly 
followed  by  indubitable  signs  of  typhoid,  (c)  Appendicitis  may  com- 
plicate typhoid  at  any  time,  (d)  It  may  follow  typhoid  after  several 
months.  In  the  first  two  weeks  of  certain  cases  of  typhoid  there  is 
rigidity  and  tenderness  of  the  right  iliac  region,  accompanied  by  fever. 
In  the  absence  of  a  good  previous  history  such  cases  are  apt  to  impress  one 
as  being  an  appendicitis.  As  a  rule,  however,  a  differentiation  is  possible. 
The  pain  and  rigidity  are  never  as  marked  in  typhoid  as  in  appendicitis; 
the  pulse  is  out  of  proportion  too,  being  much  slower  than  in  appendicitis. 
In  addition,  there  is  a  leukocytosis  in  appendicitis  and  a  leukopenia  in 

^  "Long  Island  Medical  Journal,"  Jan.,  1907. 


Fig.  211. — Appendiceal  Abscess. 

Appendix  and  cecum  drawn  toward  left  side  of  median 

line. 
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typhoid.  The  Widal  reaction  is  characteristic  of  typhoid  and  is  absent 
in  appendicitis  unless  the  patient  has  had  a  previous  attack  of  typhoid. 
If  a  history  can  be  obtained,  it  reveals  the  fact  that  the  disease  has 
been  gradual  in  onset,  accompanied  by  headache,  backache,  lassitude, 
and  often  by  epistaxis.  The  enlargement  of  the  spleen  and  the  steady 
rise  of  temperature  with  a  relatively  lovv^  pulse-rate  and  finding  the 
typhoid  bacillus  in  the  blood  by  culture  methods  are  characteristic  of 
typhoid. 

The  differential  di- 
agnosis between  ty- 
phoid perforation  and 
appendicitis  is  referred 
to  on  page  309. 

Gastric  Ulcer. — 
This  is  usually  pre- 
ceded by  a  history  of 
long-continued  pains 
referred  to  some  par- 
ticular spot  in  the  epi- 
gastrium, occurring 
several  hours  after 
eating,  increased  by 
the  taking  of  food 
and  often  accompa- 
nied by  hematemesis 
or  blood  in  the  stool. 
The  majority  of  gastric 
ulcers  occur  in  young 
women  who  are  an- 
emic and  have  had 
sedentary  occupations. 
The  examination  of 
the  stomach  contents 
shows  an  increased  amount  of  hydrochloric  acid. 

Duodenal  Ulcer. — There  is  a  history  of  long  duration  of  pain,  oc- 
curring in  middle-aged  people,  two  or  six  hours  after  eating.  The 
pain  is  felt  in  the  epigastrium,  but  may  be  referred  to  the  shoulder 
or  to  the  right  iliac  region. 

The  principal  diagnostic  points  of  perforating  gastric  and  duod- 
enal ulcers  are  discussed  on  pages  306  and  308.  A  perforating 
gastric  ulcer  can  be  diagnosed  from  the  previous  history,  from  the 


Fig.  212. — Localized  Pain  and  Rigidity  in  Normally  Located 
AND  Displaced  Gallbladder. 
A'',  Normal  position  of  gallbladder  and  liver;  the  black  arrow 
indicates  the  most  frequent  direction  of  radiation  of  pain  to  the  right 
shoulder;  H,  location  of  pain,  etc.,  in  descended  liver;  E,  ensiform 
process;  GP,  location  of  pain  and  rigidity  in  abscesses  of  the  left  lobe 
of  the  liver. 
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location  of  the  pain,  and  from  the  presence  of  rigidity  in  the  epigas- 
trium. The  symptoms  of  collapse  and  the  increase  in  pulse- rate  are 
much  more  marked  than  in  appendicitis.  The  respiration  is  rapid 
and  costal  in  type.  In  perforating  duodenal  ulcer,  the  pain  is 
not  so  typical  in  its  location  and  is  often  referred  to  the  right  iliac 
region,  but  there  is  no  rigidity  in  this  latter  location,  as  in  an  appendi- 
citis. 

When,  after  the  perforation  of  a  gastric  or  duodenal  ulcer,  perito- 
nitis has  occurred,  and  the  septic  fluid  collects  in  the  iliac  fossa  and  pelvis, 
causing  tenderness  and  rigidity,  accompanied  by  abdominal  distention, 
vomiting,  increased  pulse-rate,  and  leukocytosis,  a  differentiation  from 
appendicitis  is  impossible  before  operation,  except  from  the  previous 
history.  When  a  localized  peritonitis  with  abscess  formation  has  oc- 
curred after  perforation  of  a  gastric  or  duodenal  ulcer,  the  only  means  of 
differentiation  from  the  commoner  types  of  appendiceal  abscess,  is  by 
the  fact  that  the  tenderness,  rigidity,  and  local  inflammatory  signs 
are  situated  nearer  the  costal  arch  than  in  an  appendicitis. 

Acute  Cholecystitis  with  or  without  Gallstones. — The  pain  in  this  con- 
dition, whether  due  to  gallstones  or  not,  is  localized  in  the  right  upper 
quadrant,  as  a  rule,  rather  than  in  the  right  lower,  as  in  appendicitis. 
The  pain  is  usually  more  cutting  in  character  and  radiates  to  the  right 
shoulder.  Muscular  rigidity  and  tenderness  are  most  marked  over  the 
junction  of  the  right  rectus  and  the  costal  arch.  There  is  often  also  a 
history  of  previous  attacks,  accompanied,  in  some  cases,  by  slight  or 
marked  jaundice  (the  latter  if  common-duct  calculi  are  present),  or  by 
early  and  repeated  vomiting  and  chills,  if  an  infection  of  the  bile-passages 
has  existed. 

In  a  few  cases,  a  tumor,  corresponding  to  the  gallbladder,  can  be  out- 
Hned  by  both  percussion  and  palpation  (Fig.  187). 

There  are  cases,  such  as  those  referred  to  later,  where  a 
differentiation  between  cholecystitis  and  appendicitis  is  impossible. 
These  are  where  the  gallbladder  is  at  a  lower  level  than  normal.  If 
covered  by  an  elongated  Riedel's  lobe  (Fig.  187),  the  resistant  mass  of 
liver  tissue  can  often  be  felt  through  the  thin  and  flabby  abdominal 
walls.  Similarly,  one  can  outline  a  descended  liver  in  some  cases 
(Fig.  212). 

If  suppuration  occurs  in  the  gallbladder  (empyema),  the  rigidity  and 
tenderness  are  higher  up  than  in  appendicitis.  However,  leukocytosis 
and  the  existence  of  a  tender  mass  in  the  right  upper  quadrant  may  lead 
to  some  confusion  with  appendicitis  complicated  by  abscess  formation 
in  an  appendix  located  high  up  (Fig.  205). 
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Acute  Inflammation  of  the  Female  Adnexa. — This  can  be  best  under- 
stood by  a  reference  to  the  following  table: 


Acute  Appendicitis.  Acute  Salpingooophoritis. 

1.  Muscular  rigidity  marked.  i.  But  little  rigidity. 

2.  Pain  begins  at  umbilicus  and  becomes  2.  Pain  lower  down  in  abdomen  just  above 

localized  over  McBurney's  point  Poupart's  ligament, 

unless  appendix  points  to  pelvis. 

3.  Tenderness  over  right  iliac  fossa.  3.  Tenderness  low  down  over  pelvis. 

4.  Pain  followed  in  a  few  hours  by  nausea  4.  Nausea  and  vomiting  infrequent. 

and  vomiting. 

5.  Bimanual  examination  negative  unless  5.  Bimanual  examination  shows  tender  mass 

appendix  in  pelvis,  then  tender  mass  lateral  to  or  behind  uterus, 

lateral  to  uterus. 

6.  No  history  of  gonorrheal  infection.  6.  Usually  history  of  infection  to  be  obtained. 


When  acute  appendicitis  occurs  during  the  course  of  an  acute 
inflammation  of  the  female  pelvic  organs,  a  differentiation  is  impossible, 
except  that  the  pain  is  most  intense  over  McBurney's  point. 

Other  conditions  from  which  appendicitis  must  be  differentiated 
are: 

1.  Renal  and  ureteral  colic  (page  312). 

2.  Pyelonephritis  and  pyonephrosis  (page  278). 

3.  Pelvic  inflammatory  conditions  in  women  (see  above). 

4.  Acute  pancreatitis  (page  311). 

5.  Twisted  pedicles  of  ovarian  and  uterine  tumors  (page  315). 

6.  Abdominal  crises  due  to  Meckel's  diverticulum  (page  321). 

7.  Torsion  of  the  spermatic  cord  of  a  normal  or  undescended 
testis  (page  316). 

8.  Inflammation  of  the  intraabdominal  portion  of  the  vas  deferens 
(page  319). 

9.  Embolism    and    thrombosis    of    the    mesenteric    vessels    (page 

314). 

10.  Acute  pleural  or  pulmonary  inflammation  (page  318). 

11.  Dietl's  crises  due  to  the  kinking  of  the  ureter  in  movable  kidney 
(page  313). 

Acute  Tuberculous  Appendicitis.— A  number  of  cases  have  been 
reported  during  recent  years^  of  tuberculous  infection  of  the  appendix, 
apparently  primary,  which  pursued  a  clinical  course  quite  similar  to  that 
of  the  ordinary  types  of  acute  appendicitis.  Like  the  latter,  the  onset 
was  sudden,  with  more  or  less  pain  in  the  right  lower  abdominal  quad- 

^  See  article  by  author  in  "Journal  of  the  American  Medical  Association,"  vol.  Hi. 
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rant,  nausea,  vomiting,  muscular  rigidity,  and  localized  tenderness. 
There  was  also  fever  and  a  moderate  degree  of  leukocytosis  present. 
The  cases  were  diagnosed  as  acute  appendicitis  and  the  correct  diagnosis 
only  made  at  operation  w^hen  acutely  enlarged,  caseous,  ileocecal  lymph- 
nodes  were  found.  Microscopic  examination  of  the  appendix  usually  re- 
vealed a  tuberculous  focus,  but  the  finding  of  the  latter  is  not  necessary  in 
order  to  make  the  diagnosis,  since  the  bacilli  may  pass  through  the  intact 
mucosa  into  the  lymph-nodes  of  the  appendix  region. 


2.  GALLSTONE  COLIC. 

One  of  the  most  frequent  acute  abdominal  conditions  to  be  considered 
is  that  which  is  due  to  the  migration  of  biliary  calculi  or  of  acute  chole- 
cystitis as  the  result  of  infection  of  a  gallbladder  containing  calculi. 
It  is  a  well-recognized  fact,  however,  that  attacks  of  acute  cholecystitis 
may  occur  without  calculi.  This  is  referred  to  under  "Differential 
Diagnosis." 

Diagnosis. — Pain  and  Tenderness. — This  is  of  an  excruciating 
character,  exceeding  in  severity  that  due  to  almost  every  other  acute 
abdominal  condition.  It  is  the  result  of  two  factors.  The  first  of  these 
is  acute  cholecystitis  resulting  from  infection.  This  pain  of  acute  chole- 
cystitis is  less  severe  than  the  second  factor,  or  pain  due  to  the  muscular 
contractions  of  the  cystic  or  common  duct.  This  second  factor  is  the 
chief  cause  of  the  pain  in  biliary  colic. 

The  pain  is  felt  in  the  right  hypochondrium  and  epigastrium,  radiat- 
ing usually  to  the  right  and  rarely  to  the  left  shoulder.  In  some  cases 
the  pain  radiates  toward  the  right  iliac  region,  simulating  that  of  appen- 
dicitis. 

The  entire  region  between  the  right  costal  arch  and  umbilicus 
is  extremely  sensitive  to  pressure  during  the  attack.  If  the  liver  is  at 
a  lower  level  or  there  is  an  elongated  Riedel  lobe,  the  pain,  tenderness, 
and  rigidity  may  be  at  the  level  of  the  umbilicus  or  even  in  the  right 
iliac  region  itself. 

Muscular  Rigidity. — This  is  most  marked  in  the  right  hypochon- 
drium, but  may  be  at  a  lower  level  if  the  gallbladder  is  in  an  abnormal 
position  (see  Fig.  187). 

Vomiting. — This  is  an  early  symptom,  consisting  at  first  of  mucus, 
later  of  bile.  It  is  present  almost  from  the  moment  of  the  onset  of  the 
pain  and  recurs  frequently  during  the  attack. 

Jaundice. — If  present  at  all,  it  occurs  only  to  a  slight  degree,  in  the 
majority  of  cases  of  gallstone  colic,  due  to  the  passage  of  a  calculus 
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through  the  cystic  duct.  The  jaundice  is  often  best  seen  in  the  sclera? 
and  on  the  roof  of  the  mouth.  When  present  in  marked  degree,  it  signi- 
fies the  passage  or  presence  of  a  stone  through  the  common  duct. 

Fever. — In  the  majority  of  cases,  there  is  a  rise  of  temperature  in 
gallstone  colic,  due  to  the  accompanying  cholecystitis.  If  the  tempera- 
ture and  other  inflammatory  symptoms  continue  after  the  pain  has 
subsided,  an  empyema  of  the  gallbladder  is  to  be  suspected.  If  the 
gallstone  colic  is  accompanied  by  repeated  chills,  followed  by  a  marked 
rise  of  temperature  and  a  sweat,  there  is  usually  a  complicating 
cholangitis. 

The  finding  of  gallstones  in  the  stools  is,  of  course,  positive  evidence 
of  the  attack  having  been  one  of  biliary  colic,  but  at  the  present  day 
a  diagnosis  can  be  made  without  such  a  search. 

Differential  Diagnosis. — Acute  Cholecystitis. — Acute  inflammation 
of  the  gallbladder  due  to  causes  other  than  calculi  produces  less  severe 
pain  than  a  biliary  colic.  The  abdominal  rigidity  and  tenderness  is 
not  so  marked,  so  that  the  enlarged  gallbladder  may  occasionally  be  out- 
lined by  percussion  and  palpation.  There  is,  however,  no  means  oj  dis- 
tinguishing absolutely  a  cholecystitis  due  to  calculi  and  one  due  to  a 
simple  injection  or  a  catarrhal  condition.  In  the  majority  of  cases  the 
cholecystitis  is  the  result  of  calculi. 

Renal  Colic. — In  renal  colic,  the  pain  usually  begins  in  the  back 
over  the  kidney  and  radiates  down  the  ureter  toward  the  testis  and 
thigh  of  the  same  side.  The  kidney  is  tender  on  palpation  and  the 
urine  contains  blood  and  often  pus,  but  is  free  from  bile. 

Appendicitis. — There  is  no  initial  rise  of  temperature,  the  latter 
usually  appearing  after  a  few  hours.  The  vomiting  in  biliary  colic 
immediately  follows  the  onset,  and  not  after  a  few  hours,  as  in  appen- 
dicitis. The  vomiting  in  biliary  coHc  is  also  more  frequent  during  the 
continuance  of  the  pain.  The  pain  in  the  biliary  colic  is  more  severe  than 
in  appendicitis,  is  located  higher  in  the  abdomen,  as  a  rule,  and  radiates 
to  the  right  shoulder.  The  muscular  rigidity  and  tenderness  are  also 
higher,  being  most  marked  just  beneath  the  costal  arch.  Appendicitis 
and  cholelithiasis  at  times  coexist,  so  that  the  clinical  picture  is  a  most 
confusing  one. 

DietVs  Crises  and  Floating  Kidney. — A  floating  kidney  may  cause 
biliary  colic,  jaundice,  and  vomiting,  so  that  a  differentiation  can  only  be 
made  if  the  symptoms  cease,  when  the  kidney  has  been  felt  and  is 
replaced. 

Attacks  of  severe  colic,  nausea,  and  vomiting  may  occur  when  the 
ureter  is  kinked,  through  the  sudden  descent  of  a  movable  kidney. 
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The  differentiation  from  gallstones  may  be  made  from  the  fact  that  the 
pain  radiates  along  the  ureter  and  the  kidney  is  tender  and  swollen  for 
some  hours  after  the  attack.  Often  its  cessation  is  followed  by  an  in- 
creased urinary  flow. 

Gastric  and  Duodenal  Ulcers. — The  pain  of  a  gastric  or  duodenal 
ulcer  is  never  as  severe  as  that  of  a  bihary  coHc  and  it  can  be  more 
accurately  locaHzed  in  the  epigastrium.  It  begins  soon  after  eating 
in  the  case  of  gastric,  and  two  to  six  hours  later,  in  that  of  duodenal 
ulcer.  There  is  no  rigidity  or  tenderness  over  the  right  hypochon- 
drium  and  no  rise  of  temperature. 


3.  PERFORATIONS   OF    ULCERS   OF    THE   STOMACH  OR  DUODENUM. 

The  diagnosis  of  perforations  of  ulcers  in  these  viscera  can  be  made 
in  the  first  twelve  hours  if  the  previous  history  is  considered  in  connec- 
tion with  the  acute  symptoms.  In  90  per  cent,  of  perforating  gastric  and 
duodenal  ulcers  there  is  a  history  of  symptoms  referable  to  an  ulcer  of  the 
stomach  or  duodenum,  according  to  Brunner.^ 

Perforating  gastric  ulcer  is  more  frequent  in  women  (4  to  i),  while 
perforating  duodenal  ulcer  occurs  oftener  in  men  (10  to  i).  Duodenal 
ulcer  perforates  twice  as  often  as  gastric  ulcer. 

The  symptoms  in  the  majority  of  cases  of  perforating  ulcer  are  so 
typical  that  a  diagnosis  can  be  made  from  the  following  symptoms,  taken 
in  conjunction  with  the  previous  history.  This  history  is  usually  that 
given  on  pages  380  and  387  respectively,  viz.,  of  gastric  and  duodenal 
ulcers.  In  some  cases  there  is  an  absence  of  any  history  pointing  to 
previous  digestive  disturbances. 

Pain. — In  over  95  per  cent,  of  the  cases  the  pain  occurs  suddenly 
and  is  very  severe  and  stabbing  in  character,  so  that  the  patients  cry 
out,  drawing  up  their  limbs,  and  often  become  faint.  The  pain  is  at 
first  localized  by  the  patient  in  the  epigastrium,  but  later  it  becomes 
more  diffuse. 

The  point  of  greatest  tenderness  upon  palpation  in  five-sixths  of  the 
cases  of  gastric  ulcer  corresponds  to  the  point  of  spontaneous  or  sub- 
jective pain;  while  in  duodenal  ulcer  the  tenderness  is  in  the  right  iliac 
fossa  in  the  majority  of  cases. 

Muscular  Rigidity. — This  symptom,  as  in  perforations  of  other 
viscera,  is,  when  associated  with  pain,  of  great  diagnostic  importance. 
As  elsewhere  explained,  it  can  be  found  by  pressing  the  outstretched  hand 
lightly  over  the  abdomen  and  not  by  violently  prodding.     The  abdomen 

*  "Deutsche  Zeitschrift  f.  Chirurgie,"  Bd.  Ixix. 
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is  board-like  and  often  retracted  until,  after  six  to  twelve  hours,  the  tym- 
pany, due  to  beginning  peritonitis,  causes  it  to  become  gradually  dis- 
tended. Muscular  rigidity  is  one  of  our  most  valuable  symptoms  in 
diagnosis  not  only  of  the  presence  of  a  perforated  viscus,  but  is  also  of 
great  aid  if  localized  in  pointing  toward  the  particular  viscus  over  which 
it  is  located. 

Vomiting. — This  occurs  in  about  one-third  of  the  cases,  and,  as 
in  appendicitis,  if  associated  with  pain  and  muscular  rigidity  is  of  great 
diagnostic  value.  Vomiting  which  occurs  after  the  first  twenty-four 
hours  is  usually  indicative  of  a  spreading  or  general  peritonitis.  Vomit- 
ing, as  an  early  sign,  follows  perforations  of  duodenal  ulcers  far  more 
constantly  than  that  of  gastric  ulcers. 

Obliteration  of  Liver  Dullness. — This  symptom  is  so  inconstant 
that  but  little  reliance  can  be  placed  upon  its  presence  or  absence. 
Liver  dullness  is  apt  to  be  diminished  or  absent  through  tympanites, 
so  that  the  sign  is  of  little  value.  If  the  abdomen  is  not  distended  and 
there  is  no  liver  dullness  to  be  found,  it  is  of  value  taken  in  conjunction 
with  the  localized  pain,  rigidity,  tenderness,  and  vomiting. 

Dullness  in  the  Flanks  and  Right  Iliac  Region. — A  shifting  area  of 
dullness  found  in  the  flanks  within  the  first  twelve  to  twenty-four  hours 
is  of  value  as  indicating  free  fluid.  Even  this  symptom  is  apt  to  be 
misleading,  and,  as  in  the  case  of  the  preceding  symptom  of  obliterated 
liver  dullness  too  much  reliance  should  not  be  placed  upon  it,  owing  to  the 
fact  that  paretic  intestinal  coils  filled  with  fluid  feces  may  give  the  same 
signs. 

Pulse. — This  remains  unchanged  in  many  cases  until  peritonitis 
begins,  when  it  gradually  becomes  more  rapid  and  jerky.  In  some  cases 
it  is  rapid,  feeble,  and  irregular  from  the  beginning.  A  gradual  but 
steady  rise  in  the  pulse- rate,  if  the  pulse  is  taken  every  fifteen  minutes, 
is  of  great  value  in  confirming  the  diagnosis  of  a  visceral  perforation. 
This  is  especially  true  if  the  rise  in  pulse-rate  is  accompanied  by  a  similar 
rise  in  leukocytosis  when  the  count  is  taken  hourly  and  by  increasing 
localized  tenderness  and  muscular  rigidity. 

Respiration  and  Fades. — From  the  moment  of  perforation  the 
breathing  is  often  almost  entirely  costal,  shallow  and  quick,  in  the  effort 
to  avoid  movement  of  the  upper  abdominal  regions.  The  face  and 
extremities  are,  in  the  majority  of  cases,  pale,  cold,  and  clammy;  the 
eyes  sunken  and  the  expression  of  the  face  one  of  great  anxiety. 
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SUBACUTE  PERFORATION  OF  GASTRIC  AND  DUODENAL  ULCERS. 

■  Moynihan^  and  Lund^  have  called  attention  to  the  occurrence  of 
perforations  of  both  gastric  and  duodenal  ulcers  which  pursue  a  subacute 
course.  In  these  cases,  perforations  of  chronic  ulcers  occur,  but  there  is 
always  walling  off  of  the  escaping  fluids  by  either  the  omentum,  liver, 
pancreas,  or  abdominal  wall.  The  symptoms  are  less  intense  than  those 
of  an  acute  perforation.  There  is  sudden  pain,  followed  by  vomiting, 
prostration,  but  rarely  is  there  any  collapse.  The  abdomen  is  quite 
tender  and  rigid  close  to  the  seat  of  the  perforation.  The  symptoms  of 
localized  peritonitis  abate  slowly.  The  possible  outcome  is  either 
resorption,  formation  of  an  abscess,  or  rupture  into  the  general  peritoneal 
cavity. 

Differential  Diagnosis  between  Perforation  of  Gastric  and 
of  Duodenal  Ulcer. — In  deciding  whether  the  perforation  is  due  to  a 
gastric  or  duodenal  ulcer,  the  following  facts  must  be  taken  into  con- 
sideration : 

The  majority  of  cases  of  duodenal  perforation  occur  in  men,  espe- 
cially alcoholics ;  the  seat  of  the  initial  pain  and  point  of  greatest  ten- 
derness is  to  the  right  of  the  median  line;  often  the  tenderness  is  most 
marked  in  the  right  iliac  region.  There  is  not  nearly  as  frequently 
a  previous  history  of  preceding  digestive  disturbances  as  in  gastric 
ulcer.  A  previous  history  of  tarry  stools  and  the  occurrence  of  vomiting 
and  pain  two  to  six  hours  after  eating,  suggest  duodenal  ulcer. 

In  perforation  of  a  gastric  ulcer,  the  spontaneous  pain  and  area  of 
greatest  tenderness  are  almost  always  in  the  epigastrium.  Gastric  ulcers 
occur  more  often  in  women  about  the  age  of  twenty,  with  a  prior  history 
of  digestive  disturbance,  pain  soon  after  eating,  and  not  infrequently  of 
hematemesis.  It  is  almost  impossible  to  accurately  locate  the  exact 
seat  of  the  gastric  perforation. 

Differential  Diagnosis  between  these  Perforations  and  Other 
Acute  Abdominal  Conditions. — Appendicitis. — This  is  the  greatest 
source  of  error  and  is  fully  considered  on  page  293.  The  pain  in  perfora- 
tion of  a  gastric  ulcer  differs  in  its  seat  from  that  of  appendicitis,  while  that 
of  many  cases  of  duodenal  ulcer  more  nearly  coincides  with  that  of  ap- 
pendicitis in  being  situated  in  the  right  iliac  region. 

In  appendicitis  the  muscular  rigidity  is  in  the  beginning  more  localized 
in  the  right  iliac  region  and  there  is  seldom  a  history  of  digestive  disturb- 
ances or  of  pain  after  eating  or  hemorrhage  from  the  stomach  or  bowels. 

^  "Annals  of  Surgery,"  vol.  xlv,  p.  223. 

2  "Boston  Medical  and  Surgical  Journal,"  1905,  \).  516. 
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Gastralgia. — There  are  no  objective  symptoms.  The  pain  is 
reheved  by  pressure,  has  been  present  on  previous  occasions,  does  not 
last  as  long  and  occurs  in  neurotic  persons.  There  is  no  history  of 
hematemesis  or  of  melena. 

Angina  Sclerotica  Abdominis. — This  relatively  rare  condition  has 
been  mistaken  for  perforation.  In  both  there  is  sudden  onset  of  pain, 
quick  pulse,  and  collapse,  but  in  angina  abdominis  the  pain  is  higher  and 
passes  off  more  quickly.  This  form  of  angina  is  the  result  of  an  arterio- 
sclerosis of  the  splanchnic  vessels  and  occurs,  as  a  rule,  at  a  later  period 
of  hfe,  viz.,  above  sixty  than  that  in  which  gastric  and  duodenal  ulcers 
are  frequent. 

Gallstone  Colic. — The  pain  is  less  severe  and  not  as  sudden,  is  con- 
fined to  the  gallbladder  region,  radiates  to  the  right  shoulder  and  there 
are  often  chills  and  rise  of  temperature.  The  colic  attacks  pass  av^ay 
or  the  pain  is  intermittent.  The  gallbladder  can  often  be  palpated 
and  there  is  often  a  previous  history  of  similar  attacks. 

The  other  conditions  from  which  these  perforations  must  be  differen- 
tiated are  discussed  elsewhere.  They  are:  Acute  pancreatitis;  thoracic 
affections  with  referred  abdominal  pain;  embolism  and  thrombosis 
of  the  mesenteric  artery,  etc.,  lead  poisoning,  renal  colic,  torsion  of  ab- 
dominal tumors,  perforation  of  the  gallbladder,  perforation  of  a  car- 
cinoma of  the  stomach,  and  perforation  of  a  tuberculous  ulcer  of  the 
intestine. 

TYPHOID  PERFORATION. 

Perforation  of  typhoid  ulcers  usually  occurs  in  the  third  week  of  the 
disease,  but  may  take  place  during  apparent  convalescence.  The  diag- 
nosis in  the  majority  of  cases  can  be  made  by  careful  observation  of  a 
sudden  change  in  the  patient's  condition,  accompanied  by  sharp  pain  in 
the  right  ihac  region,  muscular  rigidity,  tenderness,  and  a  gradual  but 
steady  rise  in  pulse-rate,  respiration,  and  in  the  number  of  leukocytes  (as 
determined  by  an  hourly  count). 

In  patients  who  are  apathetic  all  of  these  symptoms  are  apt  to  be 
overlooked,  and  the  first  signs  which  will  call  attention  to  the  possibihty 
of  a  perforation  are  the  change  in  the  expression  of  the  face,  rigidity 
and  tenderness  over  the  abdomen,  gradually  becoming  diffuse,  accom- 
panied by  a  rise  in  pulse-rate  and  the  appearance  of  marked  abdominal 
distention. 

The  diagnosis  of  typhoid  perforations  in  children  where  collapse, 
severe  abdominal  pain,  uncontrollable  vomiting,  tenderness,  and  disten- 
tion are  all  much  less  marked  is  far  more  difficult  than  in  adults. 
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Another  condition  which  may  prevent  making  an  early  diagnosis  in 
typhoid  perforation  is  to  be  found  in  the  distention  of  the  abdomen 
which  is  so  often  present  in  the  more  severe  cases  of  typhoid  fever. 

If  a  diagnosis  of  perforation  has  not  been  made  from  the  charac- 
teristic pain,  muscular  rigidity  and  tenderness  of  the  right  iliac  region, 
accompanied  by  an  increased  pulse-rate,  fall  of  temperature  and  collapse, 
then  such  a  diagnosis  must  be  made  from  the  symptoms  of  beginning  peri- 
tonitis. These  are :  abdominal  tenderness  and  rigidity,  at  first  localized 
but  become  more  widespread  from  hour  to  hour,  repeated  vomiting 
gradually  increasing  abdominal  distention,  if  the  latter  has  not  existed 
before  the  onset  of  the  pain  and  a  steady  increase  in  the  pulse-rate.  The 
loss  of  liver  dullness  is  so  inconstant  a  symptom  as  to  be  of  little  value  in 
making  a  diagnosis  of  perforation.  In  many  cases  the  blood- count  may 
be  of  aid,  frequently  the  normal  leukopenia  of  typhoid  being  replaced 
by  a  gradually  increasing  leukocytosis. 

Differential  Diagnosis. — Hemorrhage. — The  symptoms  of  hem- 
orrhage from  a  typhoid  ulcer  of  the  ileum  may  simulate  those  of  per- 
foration or  the  two  may  coexist.  Both  produce  symptoms  of  collapse, 
such  as  sweats,  rapid  pulse  and  respiration,  sunken  eyes,  etc.  But 
hemorrhage  is  not  attended  by  such  marked  pain,  tenderness,  or  rigidity 
in  the  right  iliac  region,  and  in  an  hour  or  two  blood  is  passed  with  the 
bowel  movement.  If  there  is  no  reaction  from  the  collapse  symptoms, 
and  abdominal  tenderness,  rigidity,  and  distention  begin  to  appear, 
the  case  should  be  looked  upon  as  one  of  perforation,  either  accom- 
panied by  or  independent  of  hemorrhage. 

Appendicitis. — Vomiting  is  more  apt  to  accompany  the  initial  pain 
in  appendicitis,  and  there  is  not  apt  to  be  such  an  amount  of  collapse 
in  the  early  hours  of  an  attack  as  is  the  case  in  intestinal  perforation. 
Appendicitis  due  to  the  typhoid  bacillus  or  an  appendicitis  accidentally 
manifesting  during  an  attack  of  typhoid  fever  will,  as  a  rule,  appear 
much  earlier  in  the  course  of  typhoid  than  a  typhoid  perforation. 

Cholecystitis. — This  usually  occurs  at  a  somewhat  earlier  period 
in  the  course  of  typhoid  than  does  a  perforation,  and  is  accompanied 
by  less  severe  pain,  muscular  rigidity,  and  tenderness  just  below  the 
costal  arch,  and  not  over  the  right  iliac  region.  There  is  also  at  times  a 
mass  to  be  palpated  or  dullness  to  be  ehcited  at  an  early  stage. 

Suppurating  Mesenteric  Glands. — Every  case  described  during  the 
past  few  years,  of  suppuration  and  rupture  of  the  mesenteric  glands 
occurring  during  typhoid  and  simulating  perforation,  has  had  symptoms 
of  pain,  collapse,  rapid  pulse,  etc.  The  muscular  rigidity,  however,  is 
not   so   well    localized,  as  a  rule   in   the   right  ihac    region,  nor  are 
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general  abdominal  tenderness  and  distention  so  likely  to  follow,  as  in 
genuine  typhoid  perforation. 

Acute  Dilatation  oj  the  Stomach. — Several  cases  have  been  reported  in 
which  the  symptoms  of  a  sudden,  acute  dilatation  of  the  stomach  oc- 
curring during  the  latter  weeks  of  typhoid  fever  simulated  a  perforation 
of  the  intestine.  The  differentiation  can  be  made  by  the  characteristic 
vomiting,  etc.  (see  page  379),  of  the  stomach  condition. 


4.  ACUTE  PANCREATITIS. 

The  occurrence  of  sudden  severe  pain  in  the  epigastrium,  accom- 
panied by  faintness  or  collapse  and  by  vomiting,  should  lead  one  to 
suspect  an  acute  pancreatitis,  if  the  other  acute  conditions  which  occur 
in  the  upper  abdominal  region  can  be  excluded. 

In  addition  to  the  above  triad  of  symptoms,  there  is  muscular 
rigidity  and  tenderness  over  the  epigastrium,  and  a  tender  mass  can  be 
felt  here.  If  suppuration  occurs  a  rise  of  temperature  persists  after  the 
subsidence  of  the  acute  symptoms,  and  with  it  a  leukocytosis.  In  many 
cases  death  occurs  on  the  second  to  the  fourth  day  of  the  disease.  In  the 
acute  cases  there  is  marked  constipation,  but  this  is  not  so  absolute  but 
that  flatus  can  be  passed  by  the  aid  of  an  enema.  This  serves  to  differ- 
entiate it  from  an  intestinal  obstruction.  There  is  also  fat  in  large  quan- 
tities in  the  stools.  The  pain  may  be  so  severe  as  to  produce  syncope  or 
collapse,  and  it  has  a  tendency  to  become  paroxysmal  (Robson  and 
Cammidge).  The  pain  is  soon  followed  by  distention  in  the  upper  ab- 
dominal region,  which  later  becomes  general.  There  is  usually  slight 
jaundice  present,  but  this  may  be  quite  intense,  if  the  ampulla  of  Vater  is 
completely  blocked  by  a  calculus.  The  preceding  description  applies  to 
either  the  acute  hemorrhagic,  gangrenous,  or  suppurative  varieties. 

Subacute  Pancreatitis. — There  is  a  subacute  form  in  which  the  symp- 
toms are  all  less  violent.  There  is  a  constant  dull  epigastric  pain,  loss  of 
flesh,  and  the  vomiting  is  less  severe.  There  is  diarrhea  instead  of  con- 
stipation, pus  and  blood  appearing  in  the  fetid  stools.  If  an  abscess  has 
developed  there  is  a  very  tender  epigastric  tumor  accompanied  by  chills 
and  fever.  In  these  cases  of  subacute  pancreatitis  there  is  usually  a 
history  of  preceding  recurrent  attacks  of  biliary  colic  with  or  without 
jaundice  and  chills  and  fever. 

Differential  Diagnosis. — At  first  the  differential  diagnosis  must  be 
made  from  intestinal  obstruction,  perforating  duodenal  or  gastric  ulcer, 
ruptured  gallbladder  or  bile-ducts,  phlegmonous  cholecystitis,  and  gan- 
grenous appendicitis.     The  swelling  will  usually  be  less  general  in  pan- 


312  THE   ABDOMEN. 

creatitis  than  in  obstruction,  and,  even  if  the  bowels  will  not  move,  flatus 
can  generally  be  passed.  In  perforation  of  a  duodenal  or  gastric  ulcer 
there  will  generally  have  been  premonitory  symptoms  pointing  to  the 
disease  before  the  perforation  actually  occurs,  and  almost  immediately  an 
absence  of  liver  dullness  may  be  found.  In  acute  ptomain  poisoning  the 
history,  the  more  general  character  of  the  pain,  and  the  presence  of 
diarrhea  will  usually  help  the  diagnosis. 

In  phlegmonous  cholecystitis  the  symptoms  are  usually  preceded  by  a 
swelling  and  well-marked  tenderness  beneath  the  right  costal  margin,  at 
first  distinctly  localized,  and  only  later  extending  to  the  epigastrium  and 
umbilical  region,  where  the  tenderness  is  generally  found  in  acute  pan- 
creatitis from  the  beginning  of  the  illness;  moreover,  the  history  of  gall- 
stones will  usually  be  elicited.  In  appendicitis  the  tenderness  below,  and 
to  the  right  of,  the  umbilicus,  and  the  swelling  in  that  region  usually  re- 
move the  difficulty  created  by  the  pain  in  both  appendicitis  and  pan- 
creatitis, being  frequently  felt  at  first  just  above  the  umbilicus.  In  acute 
pancreatitis  the  excruciating  pain,  at  first  epigastric,  but  later  general, 
the  extremely  rapid  loss  of  weight,  and  the  irregular  tenderness  opposite 
to,  and  above,  the  umbiHcus  are  usually  characteristic.  The  urinary 
test  for  the  "pancreatic  crystals"  should  not  be  neglected,  as  a  posi- 
tive reaction  has  been  obtained  in  all  the  cases  of  acute  pancreatitis  in 
w^hich  Robson  and  Cammidge  have  had  the  opportunity  of  employing  it. 

5.  RENAL  COLIC' 

Symptoms. — In  a  typical  case,  the  pain  is  intense,  causes  faintness 
and  collapse  symptoms,  such  as  feeble,  rapid  pulse,  cold,  clammy  skin 
and  extremities.  The  pain  is  paroxysmal  and  begins  usually  in  the 
back  over  the  kidney,  radiating  along  the  ureter  to  the  testis  or  labia 
and  thigh. 

At  the  onset,  in  addition  to  the  pain  and  collapse,  there  is  often 
a  chill  and  vomiting.  The  attack  may  last  three  to  five  days  and  then 
suddenly  subside. 

The  urine  during  the  attacks  contains  blood,  which  can  at  times 
only  be  found  by  the  aid  of  the  microscope.  Frequency  of  micturition 
accompanies  the  attacks.  The  passage  of  the  calculus  during  or 
shortly  after  the  attack  is  confirmatory  evidence.  Should  the  calculus 
slip  back,  or  should  the  attack  be  due  to  a  twisted  ureter,  an  unusual 
amount  of  urine  often  follows  the  subsidence  of  the  pain. 

^  Renal  colic,  as  shown  on  page  420,  is  only  a  symptom,  and  may  be  due  to  a  number 
of  different  causes.  Its  chief  characteristic  symptoms  as  an  acute  abdominal  condition 
will  be  briefly  described  here,  but  the  subject  is  more  fully  discussed  in  the  pages  devoted 
to  surgery  of  the  kidney  (see  page  416). 
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The  diagnosis  of  atypical  cases  of  renal  colic  and  the  diagnosis  of 
renal  calculus  in  general  are  discussed  on  page  420. 


6.  DIETL'S  CRISES. 

These  are  attacks  of  acute  abdominal  pain,  first  described  by  von 
Dietl  of  Vienna,  accompanied  by  nausea,  chills  and  vomiting.  These  are 
due  to  the  kinking  or  bend- 
ing upon  itself  of  the  ure- 
ter in  movable  kidney  (Fig. 
213).  The  pain  may  be 
quite  severe  and  usually 
radiates  along  the  ureter, 
as  in  renal  colic,  due  to 
calculus  and  other  condi- 
tions (see  page  312).  Dur- 
ing the  attack  the  kidney 
is  swollen  and  tender,  this 
condition  lasting  several 
hours.  In  some  cases  a 
distinct  hydronephrosis  de- 
velops during  the  attacks. 
Blood  is  present  in  the 
urine  only  after  the  attack 
has  subsided,  and  is  accom- 
panied by  the  sudden  void- 
ing of  a  large  quantity  of 
urine,  while  during  the  at- 
tack there  is  diminished 
secretion  of  urine  (oligu- 
ria) . 

The  diagnosis  may  be 
made  from  the  palpation 
of  the  swollen,  tender,  dis- 
placed kidney,  and  the 
fact  that  when   it   is   replaced   the   symptoms  cease. 

There  is  but  little  abdominal  rigidity,  no  fever  or  leukocytosis,  and 
the  condition  occurs  most  frequently  in  multiparous  women  who  suiTcr 
from  a  visceroptosis. 

Differential  Diagnosis. — Renal  Colic  Due  to  Calculi. — In  renal 
coHc  due  to  calculi,  the  symptoms  of  pain  radiating  along  the  ureter. 


Fig.  213. — Lateral  View  of  Relations   in   Intermittent 
Hydronephrosis  Occurring  in  a   Floating  Kidney 
Due  to  Kinking  of  the  Ureter. 
H,  Enlarged  kidney.     Note  the  kinking  of  ihe  ureter. 
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of  nausea  and  of  vomiting,  etc.,  are  the  same  as  in  Dietl's  crises.  The  pain, 
however,  is  much  more  severe  in  ureteral  coHc  due  to  the  passage  of 
calcuH  and  is  usually  accompanied  by  symptoms  of  collapse,  such  as  cold, 
clammy  sweat,  rapid  pulse,  etc.  There  is  also  blood  in  the  urine  during 
the  attacks,  while  in  kinking  of  the  ureter  it  is  only  present  at  the  end  of 
the  attacks. 

If,  however,  the  attacks  of  kinking  of  the  ureter  follow  in  rapid 
succession,  blood  is  found  in  the  urine  all  of  the  time  and  a  differentiation 
is  very  difficult  without  the  use  of  the  .T-ray  (see  page  425).  Renal  colic 
due  to  calculi  is  less  apt  to  be  accompanied  by  enlargement  of  the  kidney. 

Gallstones. — The  pain  is  located  higher  up  in  the  abdomen,  is  much 


Fig.    214. — Prominence    of   Abdomen  as    Result  of  Tympanites    following    Thrombosis    of    the 
Superior  Mesenteric  Artery  in  a  Woman  with  a  Pendulous  Abdomen. 


more  severe,  and  there  is  rigidity  and  tenderness  over  the  region  of  the 
gallbladder.  The  pains  also  radiate  to  the  shoulder.  If  the  patient  is 
placed  upon  the  left  side,  the  movable  kidney  can  be  more  distinctly 
palpated. 


7,  EMBOLISM  AND  THROMBOSIS  OF  THE  MESENTERIC  VESSELS. 
An  acute  abdominal  condition  which  is  far  more  frequent  than  was 
formerly  thought  follows  the  occlusion  of  the  mesenteric  vessels  (Fig. 

215)- 

Clinically  it  is  impossible  to  distinguish  embolism  of  the  superior  or 
inferior  mesenteric  artery  from  thrombosis  of  the  mesenteric  veins. 

Both  conditions  produce,  as  a  rule,  very  acute  symptoms.     In  some 
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cases  they  resemble  those  of  intestinal  obstruction;  in  another  class  of 
cases  the  symptoms  are  those  of  general  peritonitis. 

Embolism  occurs  in  both  sexes  after  middle  life,  secondary  to  endo- 
arteritis  or  atheroma  of  the  mesenteric  vessels.  Thrombosis  may  be 
primary,  following  acute  infective  processes,  especially  of  the  appendix.  It 
may  occur  secondary  to  any  hepatic  condition  which  causes  portal  stasis. 

In  but  few  cases  has  it  been  possible  to  make  a  diagnosis  before  opera- 
tion, nor  is  this  absolutely  necessary,  since  the  symptoms  are  so  acute  that 
an  exploratory  laparotomy  is  indicated,  even  if  only  a  probable  diagnosis 
has  been  made.  Upon  opening  the  abdomen  one  finds  all  of  the  present- 
ing coils  of  intestine  in  the  various  stages  of  gangrene,  from  a  dark  red  gut 
just  losing  its  luster  to  the  completely  gangrenous  one.  There  is  usually 
a  more  or  less  free  turbid  fluid  in  the  peritoneal  cavity. 

The  disease  begins  in  one  of  two  ways,  (a)  Symptoms  which  sim- 
ulate intestinal  obstruction,  with  or  without  peritonitis.  This  form 
begins  with  colicky  abdominal  pain  followed  by  nausea  or  vomiting 
and  absolute  constipation,  so  that  not  even  flatus  is  passed.  The 
abdomen  soon  becomes  so  distended,  rigid  and  tender  that  palpation 
becomes  very  difficult  (Fig.  214).  (b)  Symptoms  of  hemorrhage  from 
the  intestine.  In  this  form  the  symptoms  of  early  bowel  paralysis 
are  not  so  marked,  but  there  is  great  prostration,  severe  colicky  pain, 
and  frequent  bloody  stools. 

Differential  Diagnosis.— This  is  impossible  in  the  majority  of 
cases,  except  by  exclusion  and  by  bearing  in  mind  the  fact  that  embolism 
occurs  after  middle  hfe.  It  must  be  difl"erentiated  from  perforations  of 
gastric  and  duodenal  ulcers,  from  acute  cholecystitis  (page  268),  appendi- 
citis (page  293),  etc.,  and  the  various  forms  of  intestinal  obstruction,  as 
well  as  the  condition  described  on  page  318  as  angina  sclerotica  ab- 
dominis. 


8.  TORSION  OF  THE  PEDICLES  OF  OVARIAN  AND  UTERINE  TUMORS. 
The  presence  of  such  a  tumor  may  reveal  itself  for  the  first  time 
when  the  pedicle  has  become  twisted.  The  onset  is  sudden,  with 
severe  colicky  pain  referred  to  the  pelvis,  accompanied  by  vomiting 
and  sHght  muscular  rigidity.  If  the  tumor  becomes  gangrenous,  these 
primary  symptoms  are  rapidly  followed  by  those  of  a  spreading  peri- 
tonitis. The  rigidity  and  tenderness,  which  were  at  first  present  in 
only  the  lower  part  of  the  abdomen,  become  general.  The  pulse-rate 
increases  rapidly  and  abdominal  distention  becomes  marked,  and  the 
patient  septic. 
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The  diagnosis  may  be  made  by  a  pelvic  examination  and  the  palpa- 
tion of  the  tumor  mass  and  its  pedicle.  Without  the  use  of  an  anes- 
thetic, such  examination  can  only  be  made  with  difficulty,  owing  to 
the  muscular  rigidity.  In  some  cases  a  history  of  gradual  enlargement 
of  the  abdomen,  preceding  the  acute  attack,  can  be  obtained. 

After  a  septic  paralysis  of  the  bowels  has  occurred,  the  case  cannot  be 
differentiated  from  peritonitis  due  to  other  causes,  unless  the  vaginal 
examination  shows  the  presence  of  a  tumor  and  its  pedicle. 

Differential  Diagnosis. — Appendicitis. — In  the  early  hours,  if  the 
tumor  is  located  on  the  right  side,  there  may  be  some  resemblance. 
The  palpation  of  a  tumor  will,  however,  at  once  exclude  an  appendicitis, 
since  such  a  large  inflammatory  mass  does  not  form  in  so  short  a  time. 
Later  on  such  a  mass  may.  resemble  appendicitis  with  abscess  formation, 
but  the  tumor  is  more  elastic  and  there  is  more  general  abdominal 
rigidity  and  tenderness,  as  well  as  other  symptoms  of  a  spreading  peri- 
tonitis. 

9.  TORSION  OF  THE  SPERMATIC  CORD. 
This  may  occur  in  an  imperfectly  or  in  a  normally  descended  testis 
(Fig.  279).  It  usually  follows  heavy  Hfting,  etc.  The  onset  is  very 
sudden,  greatly  resembling  that  of  a  strangulated  hernia.  The  attack 
begins  with  severe  pain  in  the  region  of  the  testis,  far  greater  than  in  an 
ordinary  epididymitis,  accompanied  by  collapse,  vomiting,  constipation, 
great  local  tenderness,  and  swelling.  The  principal  condition  from 
which  it  must  be  differentiated  is  a  strangulated  hernia.  This  is  as 
follows  (Eccles) : 

Torsion  or  Cord.  Strangulated  Hernia. 

Histor)- Probable  of  strain.  Often  of  strain. 

Position  of  testis Often  imperfectly  descended.  Usually  fully  descended. 

Shock Moderate.  Often  severe. 

Vomiting Slight  and  not  persistent.  Severe  and  persistent. 

Constipation May  be  present.  Is  absolute. 

Tenseness  of  swelling Not  marked.  Marked. 

Impulse  on  coughing None.  None. 

Condition  of  cord Tender,  twisted,  and  swollen.  Not  to  be  felt. 


JO,  VISCERAL  CRISES. 

These  may  occur  either  as  a  complication  of  tabes  or  of  an  angioneu- 
rotic edema. 

Those  due  to  tabes  may  at  times  be  so  severe  as  to  fully  simulate 
some  of  the  previously  named  acute  conditions,  such  as  appendicitis, 
perforation  of  ulcers,  gallstone  colic,  or  even  intestinal  obstruction. 
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In  patients  at  or  above  middle  age,  especially  males,  who  have  such 
symptoms,  the  possibility  of  visceral  crises  of  tabes  must  not  be  over- 
looked, and  other  evidences  of  the  disease  searched  for. 

In  the  most  typical  cases  there  are  severe  epigastric  pains,  repeated 
vomiting,  great  prostration,  and  rapid  pulse.     The  attack  may  ter- 


FiG.  215. — Gangrene  of  a  Single  Loop  of  Small  Intestine  Due  to  Embolism  of  Mesenteric  Artery 

(Kenerson). 


minate  fatally  in  a  short  time,  or  continue  for  several  hours  or  even 
for  days  and  recur  from  time  to  time. 

Crises  are  also  associated  with  various  manifestations  of  skin 
affections  of  the  erythema  group,  and  with  attacks  of  angioneurotic 
edema.     There  is  severe  abdominal  pain  which  may  last  for  hours. 
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One  case,  described  by  Osier/  was  mistaken  for  renal  colic.  The 
pain  is  sometimes  accompanied  by  nausea  and  vomiting,  in  other  cases  by 
diarrhea,  and  in  still  others  by  the  passage  of  blood. 

The  diagnosis  can  only  be  made  from  the  history  of  the  cutaneous 
affections  or  of  repeated  attacks  of  sudden  edematous  swelling  in  various 
parts  of  the  body. 

\U  ANGINA  SCLEROTICA  ABDOMINIS  (ORTNER^S  DISEASE), 
This  occurs  in  elderly  people  in  the  form  of  attacks  of  severe  pain 
in  the  epigastrium.  It  is  due  to  an  atheromatous  condition  of  the  vessels 
of  the  splanchnic  area  and  must  be  differentiated  from  lead  colic  and 
from  the  crisis  of  tabes.  The  attacks  may  be  accompanied  by  diarrhea. 
The  stool  at  times  contains  large  quantities  of  blood. 


J2.  REFERRED  PAIN  FROM  SPINAL  AND  THORAQC  CONDITIONS. 

Spondylitis,  and  tumors  of  the  spinal  cord,  of  its  membranes,  or  of 
the  vertebrae,  may  cause  severe  abdominal  pain,  which  is  referred  to 
the  terminal  filaments  of  the  spinal  nerves  of  the  corresponding  segment 
in  the  abdominal  wall.  The  pain  is  seldom  as  acute  as  in  true  abdom- 
inal affections,  and  is  not  accompanied  by  muscular  rigidity  or  tender- 
ness. Examination  of  the  spine  for  evidences  of  spondylitis  (page  684) 
will  soon  reveal  the  nature  of  the  referred  pain.  Examination  of  the 
nervous  system  and  the  history  of  the  case  will  eliminate  tumors  of  the 
cord  or  spinal  column. 

Thoracic  Conditions. — Cases  of  both  pneumonia  and  pleurisy 
occur,  in  which  there  is  complaint  of  severe  pain  in  the  abdomen  at  the 
onset  of  the  disease.  This  is  especially  true  in  children.  There  may 
be  rigidity  of  the  abdominal  muscles  on  the  side  affected.  In  pneu- 
monia there  is  a  history  of  a  chill.  The  acute  onset  is  followed  by 
dyspnea,  and  marked  increase  in  respirations  and  pulse-rate.  The 
pain  is  seldom  as  well  localized  as  in  the  acute  abdominal  conditions, 
nor  is  the  muscular  rigidity  as  circumscribed  and  constant. 

There  is  one  form  of  pleurisy  (diaphragmatic)  which  simulates  acute 
abdominal  affections  very  closely.  The  breathing  is  shallow  and  costal, 
the  pain  is  severe  and  referred  to  the  upper  abdominal  region,  as  in 
perforations  of  gastric  and  duodenal  ulcer,  acute  pancreatitis,  etc. 

Objectively  but  little  can  be  found  and  a  differential  diagnosis  is 
difficult  in  the  early  hours.  The  case  should  be  watched  for  several 
hours  before  a  final  diagnosis  is  made. 

*  "American  Jour.  Med.  Sciences,"  Jan.  i,  1904. 
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13.  INFLAMMATION  OF  THE  INTRAABDOMINAL  PORTION  OF  THE  VAS 

DEFERENS. 

Severe  pain,  of  a  colicky  nature,  referred  either  to  the  right  or  left 
iliac  regions  is  the  initial  symptom.  It  is  later  accompanied  by  nausea 
or  vomiting,  as  a  forerunner  of  epididymitis  or  orchitis. 

When  this  condition  exists  on  the  right  side,  it  may  be  mistaken  for 
an  appendicitis.  Especially  when  it  precedes  the  orchitis  of  mumps, 
one  must  avoid  this  error. 

In  gonorrheal  cases,  the  diagnosis  may  be  made  from  the  urethral 
discharge,  which  often  ceases  suddenly  before  such  an  attack.  When 
it  follows  mumps,  the  previous  history  is  of  value. 

The  most  tender  point  is  not  over  the  middle  of  the  right  iliac  region 
(McBumey's  point),  as  in  appendicitis,  but  is  deeply  situated  over 
the  middle  of  Poupart's  ligament  or  deep  down  in  the  pelvis.  Rectal 
examination  is  of  great  aid  in  making  a  differentiation. 

Group  III. — Early  Signs  of  Intestinal  Obstruction. 
ACUTE  INTESTINAL  OBSTRUCTION  (ILEUS). 
In  every  case  before  a  definite  diagnosis  of  intestinal  obstruction 
is  made  three  points  must  be  considered: 

1 .  What  symptoms  indicate  intestinal  obstruction  ? 

2.  What  is  the  probable  nature  and  seat  of  the  obstruction? 

3.  What  other  symptoms  might  simulate  it? 

I.  Symptoms  of  Intestinal  Obstruction. — The  most  typical  ones 
are: 

(a)  Absolute  constipation. 

(b)  Constantly  recurring  vomiting  finally  becoming  fecal. 

(c)  Pain  of  varying  intensity  and  location. 

(d)  Gradual  or  sudden  distention  of  the  abdomen. 

(e)  Gradually  increasing  pulse-rate. 

(/)   Visible  peristalsis  and  the  presence  of  a  tumor. 

(g)  Collapse  symptoms,  such  as  sunken  eyes,  anxious  face,  cyanosis, 
pallor,  dyspnea. 

//  a  patient,  suffering  from  a  sudden  attack  of  abdominal  pain,  has  con- 
stantly recurring  vomiting,  and  every  effort  to  secure  the  passage  of  feces  or 
flatus  results  negatively,  a  diagnosis  of  intestinal  obstruction  may  be  made. 

The  three  symptoms  common  to  all  forms  of  abdominal  obstruc- 
tion are: 

1.  Absolute  inability  to  secure  the  passage  of  feces  or  flatus. 

2.  Vomiting  first  of  mucus,  then  of  bile,  and  lastly  of  fecal  matter. 

3.  Pain. 
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Constipation  is  often  the  first  symptom.  Before  declaring  it  abso- 
lute, however,  high  rectal  enemata  should  be  given,  with  the  patient 
lying  on  his  back  with  hips  elevated.  The  fountain  syringe  or  irrigator 
does  not  need  to  be  raised  more  than  three  feet  above  the  patient.  An 
ordinary  high  rectal  tube  is  inserted  almost  its  full  length,  the  fluid 
being  allowed  to  run  through  the  tube  during  its  insertion  into  the 
rectum.  The  temperature  of  the  liquid  should  never  be  above  iio°  F. 
and  the  quantity  used  should  not  exceed  two  quarts  in  adults  and 
one  and  one-half  pints  in  children.  To  test  the  passage  of  flatus  most 
accurately  it  is  best  to  keep  the  outer  end  of  the  tube  under  water  and 
thus  observe  the  escape  of  bubbles  of  gas  as  they  leave  the  tube. 

If  no  morphin  has  been  given,  and  all  the  fecal  matter  below  the 
obstruction  has  been  washed  out,  and  there  is  no  escape  of  flatus  or 
feces  on  repeating  the  enema,  the  conclusion  can  be  drawn  that 
some  obstruction  either  of  adynamic  or  mechanical  nature  exists. 

The  only  exception  to  the  statement  that  absolute  constipation  is 
one  of  the  most  important  diagnostic  signs  of  intestinal  obstruction 
occurs  in  those  cases  of  intussusception  in  which  sufficient  lumen 
remains  in  the  center  of  the  invaginated  gut  to  permit  the  passage  of 
frequent  liquid  fecal  stools.  The  diagnosis  in  such  cases  must  be 
made  from  the  other  special  signs  of  intussusception,  referred  to  below. 

Vomiting. — The  most  characteristic  emesis  is  that  occurring  either 
with  or  independently  of  pain,  but  so  frequently  repeated  that  nothing 
is  retained. 

Fecal  vomiting  does  not  usually  appear  until  the  third  or  fourth 
day.  Therefore  a  diagnosis  must  be  made  at  an  earlier  period  to  be 
of  value  in  saving  the  patient's  life  by  operation. 

The  vomiting  which  accompanies  the  pain  of  other  acute  abdominal 
affections,  such  as  appendicitis,  is  primary,  i.  e.,  it  occurs  perhaps  once 
or  twice  within  the  first  few  hours  after  the  onset  of  pain,  but  is  not 
frequently  repeated  unless  peritonitis  sets  in. 

In  intestinal  obstruction  the  emesis  begins  rather  innocently  at 
first,  as  in  the  affections  of  Group  II,  but  constantly  recurs,  so  that 
anything  which  is  swallowed  remains  in  the  stomach  but  a  short 
time. 

The  vomitus  is  at  first  composed  of  the  food  ingested  before  the 
attack  began,  mixed  with  mucus.  Later  it  consists  of  the  bihous 
vomit,  so  frequently  seen  in  acute  gastroenteritis,  though  more  fre- 
quently repeated  than  in  the  latter.  After  a  variable  time,  usually  the 
third  to  fourth  day,  it  becomes  of  a  brownish-black  color  and  of  fecal 
odor.     Emesis  is  then  almost  constant. 


ACUTE    INTESTINAL    OBSTRUCTION.  32 1 

Pain  as  a  diagnostic  sign  varies  greatly.  It  is  most  marked  m  ob- 
struction due  to  volvulus,  to  bands,  or  to  protrusion  through  external 
or  internal  hernial  apertures. 

There  are  cases  in  which  but  little  pain  is  present  and  the  diagnosis 
must  be  made  from  the  absolute  constipation,  constant  vomiting,  and 
gradually  increasing  tympanites. 

The  pain  is  at  first  sharp  aad  colicky  in  character.  Later  it  becomes 
more  or  less  continuous,  until,  the  paralysis  having  become  complete  on 
the  third  or  fourth  day,  pain  ceases. 

A  gradually  increasing  distention  of  the  abdomen  is  characteristic 
of  intestinal  obstruction.  Its  distribution  over  the  abdomen  varies 
according  to  the  seat  of  the  obstruction,  and  is  referred  to  in  detail 
later.  The  pulse-rate  does  not,  as  a  rule,  increase  as  steadily  as  in 
peritonitis.  In  some  forms  of  obstruction,  however,  such  as  intussus- 
ception, the  pulse-rate  is  rapid  and  weak  from  the  beginning. 

Peristaltic  waves  may,  at  times,  be  seen  traveling  in  an  opposite 
direction  from  the  normal  during  the  first  forty-eight  to  seventy-two 
hours.  This  is  to  be  seen  quite  easily  before  the  abdominal  distention 
is  too  great,  provided  there  is  not  too  much  fat  in  the  abdominal  wall. 

A  tumor  is  palpable  in  many  cases  in  which  the  acute  symptoms 
follow  those  of  chronic  stenosis  of  the  bowel,  of  long  duration.  It  can 
also  be  felt  in  cases  of  intussusception  along  the  transverse  colon,  in 
the  left  iliac  fossa,  or  per  rectum. 

The  symptoms  of  collapse  appear  gradually  in  the  majority  of 
cases,  usually  about  the  third  or  fourth  day.  Rarely,  they  appear 
suddenly,  at  an  earlier  period,  in  cases  of  volvulus. 

Probable  Nature  and  Seat  of  the  Obstruction. — Every  patient 
should  be  examined  before  operation  to  ascertain  these  facts.  Such 
examination  should  include: 

(a)  The  previous  history. 

{h)  The  physical  examination  of  the  abdomen  itself. 

{c)   Rectal  and  vaginal  examination. 

Strangulation. 
History. — Strangulation  most  frequently  occurs  in  adults  who 
have  a  previous  history  of  attacks  of  abdominal  pain,  a  previous  attack  of 
peritonitis,  an  operation  on  the  abdominal  viscera,  or  a  recognized  hernia. 
The  previous  history  may,  however,  throw  absolutely  no  light  on  the 
present  condition,  especially  in  those  cases  in  which  strangulation  by 
bands  derived  from  Meckel's  diverticulum  occurs.  The  previous 
existence  of  a  hernia  is  of  value,  since  strangulation  of  only  a  portion 
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or  the  whole  of  a  coil  of  intestine  (acute  partial  enterocele)  may  give 
rise  to  the  same  symptoms  as  though  the  entire  lumen  of  the  gut  were 
obstructed. 

Abdominal  Pain. — This  is  usually  quite  severe  and  of  a  coHcky 
nature.  In  the  case  of  strangulated  hernia  it  is  most  marked  in  close 
proximity  to  the  hernial  opening. 

Nausea  and  Vomiting. — These  occur  quite  early  and  are  more 
marked  in  this  form  of  intestinal  obstruction  than  in  any  other  except 
volvulus.     Vomiting  becomes  fecal  from  the  third  to  the  fifth  day. 

Constipation. — This  is  absolute  in  strangulation.  Enemata  given 
in  the  early  hours  bring  avi^ay  some  fecal  matter;  after  this  they  result 
negatively. 

Shock. — This  is  quite  marked,  as  a  rule,  although  it  may  not  appear 
until  the  second  or  third  day  of  the  obstruction. 

Examination  of  Abdomen. — The  distention  of  the  abdomen  appears 
quite  early,  being  especially  marked  in  the  central  portions  of  the 
abdomen  if  the  small  intestine  is  involved,  and  in  the  lateral  portions 
if  the  large  intestine  is  obstructed.  Peristalsis  may  be  seen  in  the  early 
hours,  through  a  thin  abdominal  wall.  It  can  often  be  artificially 
elicited  by  light  tapping  on  the  abdominal  wall. 

Volvulus. 

This  can  rarely  be  diagnosed  before  operation. 

Previous  History. — It  occurs  most  often  in  adults,  especially  those 
suffering  from  chronic  constipation.  At  times  there  is  a  history  of 
previous  attacks  of  peritonitis. 

Pain. — Pain  is  often  severe  from  the  beginning,  and  in  some  cases 
quite  accurately  localized  to  the  left  of  the  umbiHcus.  It  is  very  severe 
and  cohcky  in  nature. 

Nausea  and  Vomiting. — These  do  not  occur  as  early  as  in  strangu- 
lation and  the  vomitus  becomes  fecal  on  the  third  or  fourth  day. 

Constipation. — This  is  more  marked  at  an  early  period  than  in  any 
of  the  other  forms  of  obstruction,  owing  to  the  fact  that  the  large  intes- 
tine is  involved. 

Shock. — This  does  not  occur  as  early  as  in  strangulation  or  intus- 
susception, but  may  come  on  quite  suddenly  on  the  third  or  fourth  day, 
and  be  extreme  in  character. 

Examination  of  Abdomen. — Visible  peristalsis  may,  at  times,  be  seen 
on  the  left  side  of  the  abdomen,  beginning  at  the  point  of  obstruction 
and  traveling  upward  and  downward  along  the  line  of  the  transverse 
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colop.  The  distention  of  the  abdomen  is  much  more  extensive  than 
in  obstruction  of  the  small  intestine  by  strangulation.  It  is  especially 
marked  along  the  lateral  aspects  of  the  abdomen,  often  being  horseshoe 
in  outline,  corresponding  to  the  course  of  the  colon. 


Ileum 


Vermiform 
Appendix 


Bes/innirv^  of 
invagination  in  ileum. 


Fig.  216. — Intussusception. 
The  illustration  was  made  from  a  specimen  of  intussusception  in  an  adult,  in  which  the  clinical  picture 
was  that  of  an  appendicitis.  It  is  of  the  iliac  variety,  in  which  one  portion  of  the  ileum  has  been  invaginated  into 
the  other,  the  latter  representing  that  portion  of  the  ileum  which  is  in  close  proximity  to  the  ileocecal  valve 
The  difference  in  color  of  the  invaginated  mucous  membrane,  which  was  deeply  congested  and  hemorrhagic, 
is  well  shown.     (Case  of  Dr.  L.  A.  Greensfelder.) 


Intussusception. 
The  following  are  the  most  characteristic  diagnostic  points  of  intus- 
susception, according  to  Hess,  who  has  collected  them  from  1028  cases. 


324  THE   ABDOMEN. 

Previous  History. — There  may  be  a  history  of  some  intestinal 
disturbances,  rarely  one  of  abdominal  trauma,  but  in  the  majority  of 
cases  the  first  symptoms  appear  very  suddenly. 

Abdominal  Pain. — First  symptom  without  premonition,  coHcky  in 
character,  uninterrupted  at  onset,  later  intermittent.  In  children  in- 
ability to  localize  it. 

Nausea  and  Vomiting. — Nausea  and  vomiting  occur  either  sim- 
ultaneously with  the  pain  or  immediately  after.  May  be  continuous 
or  occur  at  intervals. 

Evacuations  oj  the  Bowels. — In  acute  cases  we  usually  have  one  or 
more  evacuations  of  fecal  matter.  After  this,  if  occlusion  is  complete, 
there  is  complete  absence  of  the  passage  of  fecal  matter  and  flatus. 
Hemorrhagic  evacuation  is  one  of  the  most  constant  symptoms  of 
invagination.  It  varies  from  a  few  streaks  to  a  profuse  hemorrhage, 
which  may  cause  death. 

Prostration. — Prostration  is  sudden  in  development  and  out  of 
proportion  to  the  other  symptoms  present. 

Tumor. — This  is  the  most  important  physical  sign  from  the  diag- 
nostic standpoint.  In  197  cases  in  which  there  is  a  complete  history, 
183  gave  the  history  of  the  presence  of  an  abdominal  tumor.  The 
presence  of  a  rectal  tumor  was  noted  in  35  cases  and  an  absence  of 
same  in  38  cases.  The  most  frequent  seat  of  the  tumor  is  the  region 
of  the  sigmoid  flexure.     The  tumor  is  relatively  very  movable. 

Meteorism. — Meteorism  is  usually  slow  in  development  and  its 
absence  is  of  diagnostic  import.  It  depends  upon  the  degree  and  seat 
of  the  obstruction.  In  intussusception  occurring  in  the  ileum,  it  is  al- 
ways more  marked  than  is  the  case  lower  down. 

Tenesmus. — Tenesmus  is  much  more  frequently  present  than  is 
meteorism.  It  is  especially  severe  in  intussusception  of  the  sigmoid 
and  rectum. 

Condition  oj  the  Abdomen. — Characteristic  symptoms  or  signs, 
recognizable  on  the  abdomen  superficially,  are  usually  absent. 

Fever. — Fever  occurs  in  about  40  per  cent,  of  all  cases  of  invagina- 
tion in  which  the  symptom  is  mentioned.  Its  presence  is  to  be  expected 
when  complications  have  taken  place. 


Obstruction  from  Tumors  or  Foreign  Bodies. 

History.— An  obstruction  from  gallstones  is  to  be  suspected  in 
elderly  women,  especially  if  there  has  been  a  history  of  prior  attacks 
of  gallstone  colic.     Obstruction  from  tumors  can  only  be  suspected 
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if  there  is  a  previous  history  of  gradual  loss  in  weight,  or  if  symptoms  of 
chronic  stenosis,  like  those  referred  to  on  page  395,  have  been  present 
for  some  time  before  the  symptoms  of  complete  obstruction  occurred. 
The  symptoms  of  obstruction  from  tumors  or  foreign  bodies  appear 
rather  insidiously  in  adults,  as  compared  with  those  due  to  strangula- 
tion or  volvulus.  There  is  but  little  pain  and  abdominal  distention  is 
much  more  gradual  in  its  onset. 

Pain  and  vomiting  are  not  marked  or  severe,  as  a  rule.  The  per- 
istalsis is  very  distinctly  visible  through  the  thin  abdominal  wall  in 
this  form  of  obstruction.     The  constipation  is  absolute,  however. 

Rectal  and  vaginal  examinations  are  of  the  greatest  value  in  adults 
in  this  form  of  obstruction  for  the  purpose  of  determining  the  presence 
or  absence  of  impacted  feces  or  the  presence  of  a  pelvic  tumor 
which  causes  compression  of  the  intestine.  In  this  form  of  obstruc- 
tion there  may  be  apparent  relief,  consisting  in  the  passage  of  feces 
and  flatus,  and  then  recurrence  in  the  form  of  symptoms  of  absolute 
obstruction. 

Adynamic  Ileus. 
A  form  of  intestinal  obstruction  due  to  acute  paralysis  of  the  mus- 
cular fibers  of  the  intestinal  coats  is  called  adynamic  ileus.  It  may 
follow  laparotomies,  injuries  of  the  spinal  cord  in  the  dorsal  region  (see 
page  762),  or  may  appear  without  any  apparent  cause.  It  is  not  due  to 
a  septic  paresis  of  the  intestine,  but  the  result  of  inhibition  of  nerve  im- 
pulses. The  diagnosis  differs  only  in  the  history  and  absence  of  ob- 
jective findings  from  the  other  forms  of  obstruction. 


Differential  Diagnosis  of  Acute  Intestinal  Obstruction. 
The  principal  conditions  from  which  acute  intestinal  obstruction  must 
be  differentiated  are  the  various  affections  mentioned  under  Group  IT. 
It  is  often  very  difficult  to  differentiate  acute  ileus  from  a  spreading  or 
general  peritonitis,  especially  on  the  second  or  third  day,  after  the  oc- 
currence of  bowel  paralysis  in  the  latter  condition.  This  difficulty  is 
due  to  the  fact  that  at  this  period  there  is  in  both,  absolute  constipation, 
incessant  vomiting,  great  prostration,  and  rapid  pulse.  There  is,  perhaps, 
less  rigidity  and  less  pain  in  these  advanced  cases  of  intestinal  obstruc- 
tion than  in  those  of  peritonitis.  Of  great  diagnostic  import  is  the  pres- 
ence of  a  history  pointing  to  an  appendicitis  or  some  similar  condition, 
and  of  like  importance  is  the  finding  of  a  strangulated  hernia,  or  other 
causes  of  intestinal  obstruction.     In  the  early  period,  /.  c,  in  the  first 
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twenty-four  to  thirty-six  hours,  the  following  differential  points  are  of 
value : 

Acute  Peritonitis.  Acute  Intestinal  Obstruc- 

tion. 

1.  Rigidity Uniform  and  marked.  Not  so  marked. 

2.  Abdominal  distention.  Gradual.  Rapid  except  in  intussusception. 

3.  Visible  peristalsis Not  present.  Often  visible  in  early  hours. 

4.  Pulse Gradual  increase  in  frequency.     Rapid  increase  in  frequency. 

5.  Vomiting Present  at  first  but  does  not  recur  Incessant    from  beginning,  be- 

until  third  day.  coming  fecal. 

6.  Constipation Some  results  from  enemata  in   No   result   except  in   fecal   im- 

early  hours.  paction. 

Other  conditions  from  which  intestinal  obstruction  must  be  differen- 
tiated are: 

Acute  Pancreatitis. — In  this  the  constipation  is  not  complete.  Vom- 
iting never  becomes  fecal.  The  rigidity  is  confined  to  the  upper  half 
of  the  abdomen  and  the  shock  and  severe  pain  in  the  epigastrium  are 
present  from  the  onset. 

Acute  Enteritis. — In  this  there  may  be  repeated  vomiting  and  pain 
at  the  umbiHcus;  there  is  usually  diarrhea  present  or  it  is  possible 
to  secure  bowel  movements  by  means  of  enemata.  The  pulse  does 
not  increase  in  frequency  as  the  hours  pass,  except  when  the  diarrhea 
is  very  copious.     Abdominal  rigidity  is,  as  a  rule,  not  present. 

Perforation  of  an  Ulcer  of  the  Stomach  or  Intestine. — As  in  pancrea- 
titis, the  symptoms  of  shock  and  pain  are  more  severe  and  sudden  from 
the  beginning.  There  is  often  a  previous  history  of  ulcer  and  the 
symptoms  of  peritonitis  gradually  develop. 

Thrombosis  and  Embolism  of  Mesenteric  Artery. — The  symptoms  of 
this  condition,  when  there  is  no  blood  passed  with  the  bowel  move- 
ment, resemble  greatly  those  of  acute  obstruction,  and  it  is  impossible 
to  make  a  diagnosis  before  operation,  but  the  possibility  of  embolism 
occurring  in  a  person  suffering  from  arteriosclerosis  must  be  borne  in 
mind.  Aside  from  this,  the  history  will  throw  but  little  light  on  the 
diagnosis. 

The  symptoms  of  paralysis  of  the  gut  in  this  condition  are  so  rapid 
in  their  onset  that  it  is  impossible,  in  the  majority  of  cases,  to  distin- 
guish between  this  condition  and  obstruction  from  mechanical  or  dyna- 
mic causes. 

Finally,  it  may  be  said  that  the  diagnosis  of  intestinal  obstruction 
often  cannot  be  made  at  the  first  examination  in  the  early  hours.  But 
the  examination  should  be  repeated  from  hour  to  hour,  and  if  no 
bowel  movement  has  occurred  or  the  enemata  are  unsuccessful,  and 
the  vomiting  continues,  accompanied  by  rise  of  pulse-rate  and  abdom- 
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inal  distention,  no  delay  should  be  permitted  in  performing  an  explor- 
atory laparotomy.  Such  an  operation,  delayed  more  than  forty-eight 
hours,  during  which  the  patient  is  becoming  toxic  from  the  absorption 
of  stercoraceous  material  and  suffering  from  the  shock  of  intestinal 
obstruction,  usually  proves  fatal. 

Group  IV. — Early  Signs  or  Internal  Hemorrhage. 
RUPTURED  EXTRAUTERINE  PREGNANCY. 

There  is  often  a  history  of  a  long  period  of  sterility,  or  a  history  of 
pelvic  disease  followed  by  a  partial  or  entire  cessation  of  menses  for  one 
or  more  periods,  and  the  signs  of  pregnancy  with  expulsion  of  decidua 
per  vaginam  from  time  to  time.  Continuous  pain  during  the  pregnancy 
and  progressive  anemia  are  also  valuable  signs.  The  same  is  true  of 
the  presence  of  the  signs  of  pregnancy  in  an  irregular  or  atypical 
manner. 

The  rupture  of  such  a  pregnancy  may  be  diagnosed  from  the  sudden 
onset  of  severe  abdominal  pain,  accompanied  by  collapse,  in  a  woman 
having  the  above  history. 

The  face  and  visible  mucous  membranes  are  very  pale,  there  is 
great  restlessness  and  thirst,  repeated  attacks  of  syncope,  and  a  rapid, 
weak  pulse.  The  abdomen  is  uniformly  rigid  and  tender,  but  not  as 
marked  as  in  a  peritoneal  infection.  Distention  gradually  increases 
and  may  become  quite  marked.  Bimanual  examination  may  reveal 
a  tender  mass  lateral  to  the  uterus  or  in  the  culdesac  of  Douglas. 


Abdominal  Tumors. 

When  we  examine  a  patient  with  an  abdominal  tumor  two  questions 
present  themselves: 

1.  Which  viscus  is  involved? 

2.  What  is  the  nature  of  the  tumor? 

These  two  questions  cannot  be  answered  without  careful  consid- 
eration of  all  of  the  data  at  hand. 

These  data  are  acquired  as  follows: 

1.  A  detailed  history  is  taken. 

2.  The   great   probabihty   of   tumors  of   certain  viscera  occurring 
in  the  corresponding  locations. 

3.  The   results   obtained   from   an    examination    of   the   abdomen 
augmented  by  certain  tests  and  procedures  to  be  described. 

I.  History. — In  considering  the  history  one  must  not  fail  to  note 
the  age,  habits,  venereal  history,  prior  illnesses,  previous  operations, 


328 


THE   ABDOMEN. 


gain  or  loss  in  weight,  rapidity  of  enlargement  of  the  abdomen,  and 
any  other  symptoms  accompanying  the  presence  of  the  tumor.  These 
are  referred  to  again  in  connection  with  the  individual  forms  of  tumors. 
2.  Probabilities  of  Tumors  of  Certain  Viscera  Occurring  in 
Corresponding  Locations. — The  normal  location  and  other  charac- 
teristics of  each  abdominal  viscus  must  be  borne  in  mind.     This  is  of 

considerable  aid  in 
making  a  diagnosis, 
since  in  the  case  of 
any  tumor  we  must 
first  think  whether  it 
corresponds  in  loca- 
tion to  some  normal 
viscus.  We  can  often 
identify  certain  tumors 
by  their  resemblance 
in  outhne,  edge  and 
consistency  to  such  a 
normal  viscus.  This 
is  especially  true  at  an 
early  period  of  the 
development  of  the 
tumor. 

Many  tumors  of 
the  gallbladder,  liver, 
spleen,  and  kidney, 
correspond  in  both 
their  position  and 
shape  to  the  normal 
organ  (Fig.  217). 

An    overdistended 
urinary  bladder  may 
be  mistaken  for  an  ab- 
dominal tumor  unless 
the  normal  location  and  shape,  when  it  is  full,  are  remembered. 

It  is  not  to  be  denied  that  certain  organs,  if  situated  in  a  part  far 
away  from  their  normal  location,  may  be  normal  in  size  or  be  markedly 
altered  and  not  be  recognized  as  belonging  to  these  viscera.  Thus 
a  normal-sized  spleen  may  be  displaced  so  as  to  lie  in  the  right  iHac 
fossa,  or  a  kidney  be  located  in  the  pelvis. 

These  are  exceptional  cases,  and  yet  it  is  these  very  unusual  iorms 


Fig.  217. — Most  Frequent  Locations  of  Various  Tumors  of 
THE  Abdominal  Viscera. 
The  black  arrows  indicate  the  direction.s  in  which  they  grow: 
L,  Liver;  O,  gallbladder;  Py,  pylorus;  Pa,  pancreas;  R,  right  kidney; 
LK,  left  kidney;  Sp,  spleen;  IC,  ileocecal  tumors;  F,  tumors  due  to 
distended  bladder,  ovarian  cysts  growing  upward,  fibroids  of  uterus, 
etc. 
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which  render  the  diagnosis  of  abdominal  tumors  a  difficult  problem 
which  in  many  cases  only  an  exploratory  laparotomy  solves. 

3.  The  Results  Obtained  from  the  Abdominal  Examination  and 
its  Adjuncts. — This  should  be  undertaken  in  a  systematic  manner  by 
the  usual  methods  of  physical  diagnosis,  especially  inspection,  palpa- 
tion, and  percussion.  The  necessity  of  rectal,  vesical,  and  vaginal  ex- 
amination should  never  be  forgotten.  In  addition,  it  is  necessary  to 
have  a  good  working  knowledge  of  all  that  chemical  and  microscopic 


Fig.  218. — Method  of  Palpating  the  Gallbladder  or  Pylorus. 
The  patient  should  be  laid  upon  the  back  with  the  shoulders  sUghtly  raised  and  thighs  flexed  upon  the 
abdomen,  so  that  the  soles  of  the  feet  rest  squarely  upon  the  bed.     The  examiner  should  approach  the  patient 
from  the  right,  laying  the  hand  flat  upon  the  abdomen,  and  insert  it  gradually  deeper  while  the  patient  is  in-_ 
structed  to  breathe,  and  thus  relax  the  abdominal  wall. 


analysis  will  reveal.     Lastly,  inflation  of  the  stomach  and  colon  will 
throw  much  light  on  the  diagnosis. 

Under  certain  conditions  examination  of  the  abdominal  cavity  is 
rendered  very  difficult.     These  conditions  are: 

1.  Rigidity  of  the  abdominal  wall.  This  is  especially  the  case  in 
infants  and  young  children,  in  nulliparae,  in  muscular  male  adults,  or 
where  inflammatory  changes  are  present.  It  may  be  necessary  to 
give  an  anesthetic  to  overcome  this  resistance. 

2.  A  great  amount  of  fat  in  the  abdominal  wafl.     This  is  one  of 
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the  greatest  obstacles,  and  is  not  always  overcome,  even  though  the 
abdomen  be  relaxed  or  an  anesthetic  be  "given. 

3.  The  presence  of  free  fluid  in  the  peritoneal  cavity. 

In  such  cases  it  is  often  necessary  to  tap  the  abdomen  and  exam- 
ine the  patient  before  the  fluid  has  had  an  opportunity  to  reaccumulate. 

4.  The  presence  of  a  considerable  degree  of  tympanites. 

5.  The  presence  of  a  distended  bladder. 

In  general,  the  best  posture  for  examination  is  with  the  patient 
lying  upon  the  back,  with  the  shoulders  raised  and  thighs  flexed  upon 
the  abdomen.  Certain  special  postures  and  methods  are  described 
with  the  form  of  tumor  in  which  they  are  of  use. 


Fig.  219. — Areas  of  Dullness  and  Tympany  Respectively  in  Ascites  and  Ovarian  Cyst. 

I.  Inspection. — This  shows  us  the  following: 

(a)  The  dilatation  of  the  superficial  veins.  This  may  indicate  ob- 
struction in  the  portal  circulation  if  central,  and  in  the  vena  cava  infe- 
rior if  lateral  (Fig.  228).     Pelvic  tumors  also  cause  visible,  dilated  veins. 

(Jb)  The  color  of  the  skin.  A  change  involving  the  color  of  the 
entire  body,  for  example,  jaundice  in  carcinoma  of  the  pancreas  (Fig. 
226)  or  anemia  in  malignant  conditions,  may  occur. 

{c)  Where  the  enlargement,  if  visible,  is  located,  i.  e.,  ascites  causes 
a  general  widening,  while  ovarian  cysts  enlarge  the  lower  portion  of  the 
abdomen.     Tumors  of  the  spleen  or  kidneys  enlarge  their  corresponding 
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lateral  regions.     A  dilated    stomach  or  a  pancreatic  cyst    causes  a 
prominence  around  the  umbiHcus. 

II.  Palpation. — The  warm  hands  should  be  laid  flat  upon  the 
abdomen  (Fig.  202),  deeper  pressure  being  made  gradually.  For 
renal  tumors  bimanual  palpation  is  necessary  (Fig.  185).  Ballotte- 
ment  is  useful  for  deep  tumors. 

Palpation  reveals: 

(a)  The  respiratory  mobility  of  the  tumor.  Tumors  of  the  stomach, 
liver,  and  gallbladder  and  kidneys  move  up  and  down  with  respiration 
imless  they  are  fixed  by  adhesions.  Tumors  of  the  ovary  and  uterus 
do  not  move  with  respiration. 

{h)  The  passive  mobility  of  the  tumor.  Tumors  of  the  large 
intestine  and  mesentery  and  long  pedunculated  ovarian  and  uterine 
tumors  have  an  almost  unhmited  range  of  mobility.  The  same 
is  true  for  a  movable  spleen,  but  is  rarely  so  for  a  tumor  of  the 
pylorus,  kidney,  or  suprarenals.  Retroperitoneal  tumors  arising  from 
the  pancras  and  glands  have  but  little  passive  mobility.  This  also 
holds  for  inflammatory  tumors  hke  encapsulated  exudates. 

(c)  The  presence  or  absence  of  fluctuation. 

{d)  The  consistency,  size,  and  nature  of  the  surface  and  edges  of 
the  tumor^  and  whether  there  is  pulsation,  genuine  or  transmitted. 

III.  Percussion. — This  will  aid  in  distinguishing  ascites  from  an 
ovarian  cyst,  the  former  causing  dullness  in  the  flanks  and  tympany 
in  the  center,  and  the  latter  the  opposite  (Fig.  219). 

Percussion  will  also  help  in  distinguishing  tumors  with  fluid  or 
soHd  contents,  and  lying  close  to  the  abdominal  wall,  from  those  behind 
coils  of  intestine  or  the  stomach. 

IV.  Auscultation. — This  is  of  Httle  value  except  in  the  differentiation 
of  a  pregnant  uterus  from  other  abdominal  tumors  or  in  the  diagnosis 
of  aneurysm. 

Inflation  oj  Stomach  or  Colon. — This  is  of  great  aid  in  the  diagnosis 
of  tumors  of  the  stomach,  large  intestine,  and  of  retroperitoneal  tumors 
(kidney,  pancreas,  adrenals,  lymph-nodes,  etc.). 

The  results  obtained  from  this  method  of  diagnosis  are  described 
below. 


TUMORS  OF  THE  STOMACH. 

These  are  almost  always  due  to  a  carcinoma,  rarely  to  a  sarcoma  or 
fibromyoma.^ 

^  The  subject  of  diagnosis  of  gastric  carcinoma  is  taken  up  in  detail  on  page  383. 
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Tumor 


The  only  forms  of  cancer  of  the  stomach  which  can  be  felt  through 
the  abdominal  wall  are  those  which  are  situated  at  the  pylorus  alone  or 
which  involve  the  entire  anterior  wall  as  a  massive  infiltration. 

Tumors  of  the  stomach,  especially  those  of  the  pylorus,  show  dis- 
tinct respiratory,  and  a  marked  range  of  passive  mobihty  (Fig.  220). 

If  the  stomach  is  at  a  lower  level,  as  the  result  of  a  gastropto- 
sis  or  of  a  dilatation,  there  is  but  httle  respiratory  mobility  in  the 
tumor.     The  same  is  true  if  adhesions  exist. 

Minkowski  has  shown  that  if  one  grasps  a  gastric  tumor  during 

inspiration  and  holds 
it,  the  expiratory  up- 
ward movement  can 
be  prevented. 

Pyloric  tumors 
move  to  the  right  and 
downward  when  the 
stomach  is  inflated, 
those  of  the  anterior 
wall  move  downward, 
and  both  varieties  be- 
come less  accessible  to 
palpation  when  the 
stomach  is  inflated. 

Tumors  of  the 
stomach  are  most  fre- 
quently felt  in  the  epi- 
gastric and  umbihcal 
regions,  but  may  be 
situated  at  a  lower 
level  if  a  gastroptosis 
or  dilatation  (Fig. 
220)  is  present.  This 
can  be  elicited  by  in- 
flation. One  can  often 
cause  peristaltic  waves  to  pass  across  the  stomach  toward  the  tumor, 
if  dilatation  exists,  by  gendy  tapping  upon  the  organ. 

Gastric  tumors  are  usually  hard  and  smooth,  but  may  be  quite  nod- 
ular.    They  are  tender  on  palpation. 

The  diagnosis  of  whether  such  a  tumor  is  a  gastric  carcinoma  can  be 
made  if  the  accompanying  symptoms  referred  to  on  page  383  are  pres- 
ent, and  by  excluding  the  following  forms  of  tumors. 
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Fig.  220. — Mobility  of  Pyloric  Tumors. 
The  dotted  circles  of  the  upper  figure  represent  the  range  of 
mobility  of  some  pyloric  tumors  resulting  from  carcinoma  of  the  stom- 
ach. The  black  arrow  shows  the  direction  of  peristaltic  waves.  G, 
Location  of  stomach  and  of  pyloric  tumors  in  latter  right  iliac  region, 
in  cases  of  gastroptosis,  or  of  extreme  dilatation  of  the  stomach. 
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Differential  Diagnosis. — i.  Pancreatic  Growths. — The  normal 
pancreas  in  elderly  persons  with  thin,  relaxed  abdominal  walls  often 
feels  like  a  gastric  cancer. 

Neoplasms  of  the  head  of  the  pancreas  may  also  simulate  carcinoma 
of  the  stomach.  If  the  stomach  and  colon  are  both  inflated,  the  pan- 
creatic enlargements  disappear  (Fig.  221). 

In  pancreatic  disease  there  is  often  an  accompanying  glycosuria, 
and  stools  containing 
free  fat  and  undigested 
meat  particles  (see 
page  341).  There 
may  also  be  ascites, 
icterus,  and  hepatic 
enlargement  (Figs.  225 
and  226). 

2.  Tumors  of  the 
Transverse  Colon  and 
Duodenum. — Those  of 
the  former,  cause  ob- 
struction symptoms. 
They  disappear  when 
the  stomach  is  in- 
flated, and  become 
more  prominent  when 
the  colon  is  inflated. 
In  addition,  there  is 
an  absence  of  patho- 
logic change  in  the 
gastric  contents  an- 
alysis. 

Tumors  of  the  duo- 
denum cannot  be  dis- 
tinguished from  those  of  the  stomach,  but  while  hydrochloric  acid  is 
absent  in  the  vomitus  of  the  latter,  it  is  usually  present  in  the  vomitus 
of  tumors  of  the  duodenum. 

3.  Carcinoma  oj  the  Gallbladder. — Icterus  is  usually  present.  There 
is  no  lateral  mobihty  and  no  respiratory  fixation  as  described  above. 
There  are  rarely  any  dyspeptic  disturbances  or  signs  of  a  dilated  stom- 
ach.    A  history  of  previous  gallstone  attacks  is  usual. 

4.  Tumors  of  the  Left  Lobe  of  the  Liver. — These  become  very  promi- 
nent beneath  the  abdominal  wall  when  the  stomach  is  inflated  (see 
page  334)- 


Fig.  221. — Location  of  Pancreatic  Cysts  Before  and  After 
Inflation  of  Colon  and  Stomach. 
V,  Stomach  before  inflation;  TC,  location  of  transverse  colon 
before  inflation.  The  black  oval  area  represents  the  pancreatic  tumor, 
which  may  be  quite  prominent  before  inflation  of  the  stomach  and 
colon,  but  disappears  when  the  latter  procedure  is  used.  The  white 
dotted  Unes,  IV  and  IC,  represent  the  locations  of  the  inflated  stomach 
and  colon  respectively,  overlapping  the  pancreatic  tumor. 
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5.  Perigastritic  Thickening  Around  an  Old  Ulcer  of  the  Stomach. — 
The  induration  may  be  so  marked  as  to  simulate  a  carcinoma.  The 
course  of  the  case  is  much  slower,  there  is  a  history  of  ulcer,  and  the 
stomach  contents  will  show  hyperchlorhydria.  It  usually  occurs  in 
younger  individuals,  as  compared  with  carcinoma,  which  is  most  fre- 
quent in  the  aged. 

TUMORS  OF  THE  LIVER, 
T  Corset  Liver. 

Through  the  pressure  of  a  corset,  a  lobule  of  the  liver  may  become 
almost  completely  separated  from  the  remainder  of  the  organ  and 
simulate  other  tumors  of  the  upper  abdomen.  It  occurs  most  frequently 
in  the  right  lobe.  A  deep  groove  or  furrow  divides  the  liver  proper 
from  the  supernumerary  lobe  which  contains,  instead  of  liver  tissue,  only 
blood-vessels  and  bile-ducts.  The  majority  of  these  tumors  cause  no 
symptoms,  but  they  become  so  far  separated  as  to  seem  like  a  neoplasm 
having  no  connection  with  the  liver.  It  may  drag  the  gallbladder 
with  it,  just  as  does  an  elongated  Riedel  lobe  (Fig.  187).  As  a  result 
of  this,  the  gallbladder  may  be  found  at  the  level  of  the  umbihcus  or 
even  lower. 

If  the  tumor  is  freely  movable,  or  if  the  bridge  connecting  it  with 
the  liver  is  very  thin,  there  may  be  great  difficulty  in  diagnosis.  The 
same  is  true  for  those  cases  in  which  a  coil  of  intestine  lies  between  it 
and  the  liver. 

The  diagnosis,  in  those  cases  in  which  the  groove  between  the  acces- 
sory lobe  and  the  liver  is  not  deep,  is  easy,  if  one  can  feel  this  trans- 
verse depression  and  observe  that  the  tumor  moves  with  the  liver  during 
respiration. 

Differential  Diagnosis. — Floating  Kidney. — This  can  be  better 
felt  from  the  lumbar  region,  while  the  corset  lobe  is  most  distinct  an- 
teriorly. If  the  colon  is  inflated,  it  lies  in  front  of  the  kidney  (Fig.  230). 

A  movable  kidney  can  be  replaced  upward  and  backward  toward 
its  normal  position,  and,  on  the  other  hand,  can  be  pushed  further 
down  than  the  corset  liver.  If  the  patient  is  laid  upon  the  left  side, 
one  can  separate  the  sharp  lower  edge  of  the  liver  from  that  of  the  kidney, 
which  is  more  rounded  or  blunt.  If  enteroptosis  exists,  the  diagnosis 
may  become  very  difficult,  since  movable  kidney  may  be  present  at 
the  same  time. 

Renal  Tumors. — These  often  have  the  shape  of  the  normal  kidney 
and  He  behind  the  inflated  colon.  The  dullness  over  the  renal  tumor 
is  not  continuous  with  that  of  the  liver,  as  in  a  corset  lobe,  but  tympany 
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due  to  the  overlying  intestines  exists.  The  lower  edge  of  the  renal 
tumor  is  not  as  sharp  and  lacks  the  notches  often  present  in  a  corset 
lobe. 


II.  Floating  Liver  (Hepatoptosis). 

A  liver  which  has  descended  in  the  abdominal  cavity  may  simulate 
a  tumor  of  the  right  side.     It  may  sink  to  the  pelvis.     It  can  usually 
be  replaced  into  its 
normal    position. 
On  palpation,   one 
can  usually  distin- 
guish the    sharp 
lower  edge  and  the 
notch  between  the 
right  and  left  lobes 
(Fig.  222).    It  is  ten 
times  as  frequent  in 
women  as  in  men, 
especially  in  those 
with  flabby,  relaxed 
abdominal      walls. 
The  consistency  of 
the  tumor    is    that 
of  the  normal  liver. 
The    normal   liver 
dullness  is  replaced 
by    tympany,    but 
reappears  when  the 
organ  is  put  into  its 
normal    position. 
It   may    cause    at 
times     attacks     of 
pain  like   biliary 
colic,   radiating   to 
the  right  shoulder. 
Usually  it  causes  a 

feeling  of  fullness  in  the  abdomen  and  digestive  disturbances.  The  di- 
agnosis may  be  very  difficult  if  ascites  coexists.  It  would  be  necessary 
to  perform  paracentesis  first. 

Differential  Diagnosis. — Floating  or  Movable  Kidney. — The  hepa- 
tic tumor  is  larger,  more  superficial,  has  the  characteristic  sharp  lower 
edge  of  the  liver  and  is  notched. 


Fig.  222. — Front  View  of  a  Case  of  General  Enteroptosis  (R.  C. 
Coffey). 
L,  Liver  outline  on  surface,  showing  marked  descent;  S,  stomach;  note 
the  fact  that  the  lesser  curvature  lies  at  the  level  of  the  umbiHcus,  and  the 
greater  curvature  midway  between  the  umbilicus  and  symphysis;  K,  right 
and  left  kidneys,  showing  marked  downward  displacement;  T,  transverse 
colon,  also  markedly  prolapsed. 
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The  renal  tumor  has  the  outhne  of  the  normalTkidney  and  hes 
behind  the  colon,  when  this  is  inflated  (Fig.  230). 

Tumors  of  the  Liver  Itself. — In  carcinoma  the  surface  is  irregular 
and  often  umbilicated,  and  the  liver,  if  enlargedjmuch  downward,  also 
extends  upward  to  its  normal  level  at  the  sixth  rib.  The  same  is 
true  for  hydatid  cysts. 

Tumors  and  Cysts  of  the  Omentum. — These,  though  movable,  cannot 

beVeplaced  to  the  same  extent 
from  above  downward  as  a 
floating  Hver,  and  are  sepa- 
rated by  tympany  (intestines) 
from  the  dullness  of  the 
normally  placed  hver. 


Ill,  EcHiNococcus  Cysts 
OF  THE  Liver. 

This  condition  usually 
occurs  in  a  unilocular  form 
and  is  most  often  in  the  right 
lobe,  causing  a  localized 
l)ulging  on  the  surface  and 
giving  rise  to  a  marked  tu- 
mor. The  liver  is  enlarged, 
and  if  the  cyst  is  near  the 
upper  surface,  it  pushes  the 
diaphragm  upward.  The 
normal  liver  dullness  is  in- 
creased upward  in  a  circum- 
scribed manner,  as  in  a 
pleural  effusion,  but  differs 
from  it  by  having  respiratory 
movement. 

When  the  cyst  lies  near 


Fig.  223. — Sagittal  Section  in  Median  Line  of  a  Case 
OF  General  Enteroptosis  (R.  C.  Coffey). 
D,  Under  surface  of  diaphragm;  the  blank  space  be- 
tween D  and  L  (Hver)  is  the  space  formerly  occupied  by  the 
Hver  before  its  descent;  S,  prolapsed  stomach;  T,  prolapsed 
transverse  colon;  I,  prolapsed  coil  of  ileum;  note  elongation 
of  the  mesentery  as  the  result  of  the  prolapse. 


the  lower  border  of  the  right 
lobe  it  causes  a  tumor,  resembling  a  distended  gallbladder  or  renal 
enlargement.  When  the  cyst  protrudes  from  the  anterior  surface  of 
either  the  right  or  left  lobe,  it  causes  a  marked  locahzed  bulging. 
These  latter  forms  rarely  give  a  sense  of  fluctuation,  and  the  pecuhar 
hydatid  thrill,  so  pathognomonic  when  found,  is  an  inconstant  sign. 
The  presence  of  echinococcus  can  be  suspected  from  the  presence  of 
a  locahzed  tumor  with  absence  of  constitutional  signs,  such  as  fever, 
unless,  as  rarely  occurs,  suppuration  has  taken  place. 
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The  diagnosis  can  be  positively  made  only  if  the  characteristic 
scoHces  or  hooklets  are  found  in  the  clear,  watery  contents.  Explor- 
atory puncture  is  dangerous  and  should  be  replaced  by  a  laparotomy 
for  diagnostic  purposes.  An  x-ray  is  of  great  aid  in  confirming  a  diag- 
nosis of  echinococcus  if  calcification  has  occurred. 

Differential  Diagnosis. — i.  Echinococcus  cysts  of  the  anterior 
surface  of  the  liver  must  be  differentiated  from  the  following : 

(a)  Cystic  Disease  of  the  Liver. — The  elevations  are  usually  small 
and  multiple.  If  large,  they  can  be  differentiated  from  echinococcus 
cysts  by  exploration  only. 

(5)  Carcinoma. — Here  there  is  cachexia,  umbilication  of  the  tumors 
(Fig.  224),  and  the  tumors  are  harder  and  multiple. 

{c)  Abscess  of  the  Liver. — If  no  fever  is  present  the  differentiation 
may  be  very  difficult,  but  in  abscess  the  tumor  is  not  so  hard  or  tense. 
Usually,  however,  fever  and  other  septic  symptoms  are  present  in  hepa- 
tic abscess,  and  there  is  a  history  of  dysentery  to  be  obtained.  If  a  hy- 
datid cyst  suppurates  the  diagnosis  from  primary  hver  abscess  is 
almost  impossible  before  operation. 

2.  When  the  hydatid  cyst  projects  from  the  lower  border. 

{a)  From  a  Dilated  Gallbladder. — This  tumor  of  the  gallbladder  is 
pear-shaped,  it  can  only  be  separated  from  the  edge  of  the  hver  with 
difficulty  and  is  also  more  movable  than  an  echinococcus  cyst. 

(b)  Permanent  or  Intermittent  Hydronephrosis. — In  the  intermittent 
form  there  is  a  history  of  alternating  disappearance  and  presence  of  the 
tumor,  the  former  associated  with  polyuria.  A  permanent  hydronephrosis 
will  have  more  or  less  the  form  of  the  normal  kidney,  project  more  in 
the  lumbar  region,  and  lie  behind  the  inflated  colon  (Fig.  230).  If 
the  patient  is  laid  upon  the  left  side  the  echinococcus  cyst  is  less 
prominent. 

3.  When  the  echinococcus  cyst  is  on  the  upper  border  of  the  hver. 
(a)  From  Pleuritic  Effusion. — The  diagnosis  can  only  be  made  by 

finding  the  hooklets  in  the  fluid  removed  by  exploratory  puncture.  An 
upper  border  of  dullness,  not  unhke  that  found  in  subphrenic  abscess, 
occurs  in  the  case  of  an  echinococcus  cyst  of  the  upper  surface  of  the 
liver;  i.  e.,  the  upper  border  is  convex  upward  either  in  front  or  behind 
(Fig.  188),  while  in  pleural  effusion  it  is  almost  horizontal  (Fig.  161). 

ib)  From  Hydatids  of  the  Lung  and  Pleura. — A  differentiation  is 
almost  impossible  if  situated  on  the  right  side.  Hemoptysis  and 
cough  are  more  frequent  in  hydatids  of  the  lung. 

{c)  From  Subphrenic  Abscess. — Here  the  history  of  a  primary  cause 
of  suppuration,  e.  g.,  in  the  appendix,  and  the  presence  of  fever,  etc., 
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are  of  aid.  If  the  abscess  contains  gas  there  is  tympany  instead  of 
dullness,  and  the  x-tslv  will  not  show  a  shadow,  as  in  hydatid.  Ex- 
ploration will  reveal  the  absence  of  booklets  and  the  presence  of  pus. 

IV.  Cystic  Disease  of  the  Liver. 
This  condition,  resembHng  congenital  cystic  disease  of  the  kidneys 
(Fig.  231),  is  often  present  with  the  latter  condition,  and  should  be 
suspected  if  the  liver  and  both  kidneys  are  enlarged  in  a  patient  having 
uremic  symptoms.  The  surface  of  the  hver  is  nodular  and  some  of 
the  many  cysts  may  be  large  enough  to  simulate  hydatids.  In  such  a 
case  a  differentiation  is  impossible  without  a  microscopic  examination 
of  the  wall  of  the  cyst  and  its  contents. 

V.  Syphilis  of  the  Liver. 
There  are  four  forms  of  syphilis  which  are  of  interest  from  a  sur- 
gical standpoint. 

1.  Cases  of  large  gummata  resembling  neoplasms. 

2.  Cases  of  division  of  the  right  or  left  lobes  or  both  into  multiple 
lobules  as  the  result  of  cicatrization  following  gummatous  infiltration. 

3.  Cases  with  irregular  fever  and  gumma  formation  resembling 
hepatic  suppuration. 

4.  Cases  resembling  gallstones. 

The  first  point  in  the  case  of  gummatous  enlargements  is  to  identify 
the  tumor  as  belonging  to  the  liver,  then  to  ascertain  the  presence  of 
syphiHs  elsewhere  or  a  previous  history  of  the  disease,  and  finally  to 
observe  the  disappearance  of  the  tumor  under  antisyphilitic  treatment. 
If  a  gumma  softens  and  fever  is  present,  one  cannot  differentiate  it 
from  a  hepatic  abscess,  in  the  absence  of  a  syphilitic  history. 

The  chief  condition  from  which  a  lobulated  luetic  Hver  must  be 
distinguished  is  floating  kidney.  The  latter  has  a  much  greater  range 
of  mobility,  has  the  form  of  the  normal  kidney,  and  can  be  best  felt  by 
bimanual  palpation  (Fig.  185).  Inflation  of  the  colon  shows  the  tumor 
to  lie  behind  the  distended  large  intestine. 

Rarely  obstructive  jaundice,  with  attacks  of  bihary  coHc,  may  follow 
the  pressure  of  a  gumma,  or  the  traction  of  syphiHtic  cicatrices  on  the 
portal  fissure  (Rolleston,  Billings). 

Syphilis  of  the  liver  is  often  accompanied  by  a  remittent  temperature. 

VI.  Malignant  Neoplasms  of  the  Liver. 
Sarcoma   and   carcinoma   both   occur  as   primary   and   secondary 
growths  in  the  liver.     The  primary  are  quite  rare  and  cannot  be  distin- 


Fig.  224. — Metastatic  Carcinoma  of  the  Liver  Secondary  to  the  Primary  Carci- 
noma OF  the  Stomach  Shown  in  Fig.  245. 
Note  the  umbilicated  centers  of  each  nodule.     This  illustration  assists  in  forming  a 
conception  of  the  innumerable  metastases  from  a  comparatively  insignificant  primary 
carcinoma. 
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guished  clinically  from  the  secondary  forms.  The  stomach  (Fig.  245), 
colon,  gallbladder,  and  breast  (Fig.  173)  are  the  most  frequent  seats 
of  the  primary  growths,  in  cases  having  secondary  cancer  of  the  liver. 
Sarcomata  are  most  often  secondary  to  primary  melanosarcomata  of 
the  uveal  tract  and  of  the  skin. 

The  diagnosis  of  malignant  disease  may  be  made  from  the  onset  of 
cachexia,  the  rapid  enlargement  of  the  Hver,  and  the  palpable,  hard, 
umbihcated  tumors  (Fig.  224)  of  the  liver  edge.  In  a  patient  who  has 
a  primary  growth  elsewhere,  the  diagnosis  is  positive;  but  in  one  in 
whom  no  such  focus  can  be  found,  the  diagnosis  is  a  very  probable  one. 

At  times,  especially  in  the  case  of  primary  sarcomata,  one  lobe  may 
be  enormously  enlarged  and  its  surface  smooth  and  firm.  From  their 
location,  such  tumors  can  be  diagnosed  as  being  hepatic  in  origin,  and 
inflation  of  the  stomach  will  render  them  more  prominent. 

In  addition  to  the  above  symptoms,  there  are  marked  jaundice  (even 
cholemia  with  hemorrhages  into  the  skin  and  from  the  mucous  mem- 
branes), ascites,  evidences  of  metastases  in  the  peritoneum,  and  often 
febrile  manifestations. 

Differential  Diagnosis. — i.  Cirrhosis  oj  the  Liver. — The  nodula- 
tion  of  the  surface  is  never  as  marked  nor  is  the  surface  as  umbilicated  as 
in  carcinoma.  If  ascites  is  present,  as  is  the  case  in  both  affections,  the 
fluid  should  be  removed  before  palpating  the  liver.  The  jaundice  is  not 
as  deep  in  cirrhosis.  Rapid  enlargement  of  the  liver  and  marked  cachexia 
speak  for  malignancy.  A  search  for  a  primary  focus  of  cancer  or  sarcoma 
should  always  be  made.  The  spleen  is  usually  enlarged  in  cirrhosis, 
but  is  rarely  so  in  malignant  disease. 

2.  Syphilis. — Gummata  are  usually  not  as  hard  as  carcinomatous 
nodules,  there  is  a  history  of  syphilis,  and  the  constitutional  disturbance 
is  shght.     The  course  is  much  more  chronic. 
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The  two  chief  affections  which  might  be  mistaken  for  other  abdom- 
inal tumors  are  hydrops  and  primary  mahgnant  disease  of  the  gall- 
bladder. 

Hydrops. — Distention  of  the  gallbladder  occurs  as  the  result  of 
blocking  of  the  cystic  duct,  followed  by  the  accumulation  of  secretions, 
and  the  formation  of  a  tumor  which  varies  greatly  in  size.  It  may  be 
quite  movable  or  fixed  by  adhesions.  There  are  three  degrees  of  dis- 
tention : 

{a)  Those  in  which  the  tumor  is  of  relatively  small  size. 
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(b)  Cystic  tumors  of  great  size  extending  to  the  left  of  the  median 
line. 

(c)  Cystic  tumors  filling  the  greater  part  of  the  right  side  of  the 
abdomen  (Fig.  187). 

The  diagnosis  in  the  first  class  may  be  made  from  the  fact  that  there 
are  but  few  subjective  symptoms,  although  a  history  of  one  or  more 
attacks  of  bihary  cohc  is  often  obtainable.  Its  outHne  can  often  be 
seen  through  a  thin  abdominal  wall.  It  can  be  felt  to  be  attached  to 
the  Hver  above,  is  in  close  contact  with  the  anterior  abdominal  wall, 
and  has  a  wide  range  of  mobility. 

Palpation  and  percussion  are  often  very  unsatisfactory,  for  the 
reasons  that  unless  adherent  the  tumor  is  so  movable  that  it  cannot  be 
readily  grasped,  and,  again,  instead  of  dullness  there  is  tympany  from 
the  underlying  intestines.  If  the  abdominal  wall  is  quite  relaxed, 
its  lower  rounded  border  may  be  distinctly  felt  as  a  tense  elastic  body, 
especially  if  one  hand  be  placed  posteriorly  and  the  other  in  front,  as 
in  palpating  the  kidney  (Fig.  185). 

Inflation  of  the  stomach  makes  the  tumor  more  prominent  and 
pushes  it  to  the  right,  while  inflation  of  the  colon  pushes  it  upward,  un- 
less, as  rarely  occurs,  the  colon  is  adherent  between  the  tumor  and  the 
abdominal  wall.     Exploratory  puncture  is  dangerous. 

The  larger  forms  of  cystic  tumors  of  the  gallbladder  which  fiU  the 
greater  part  of  the  right  half  of  the  abdomen  are  infrequent,  and  can 
be  recognized  from  the  history,  from  their  great  mobility,  smooth  sur- 
face, their  pyriform  or  cucumber  shape  (Alban-Doran),  and  the  fact 
that  they  have  their  pedicle  at  the  hver,  instead  of  in  the  pelvis  as 
ovarian  cysts  do.  If  adhesions  exist  there  may  be  great  difficulty  in 
diagnosis.  There  is  often  distinct  fluctuation  in  these  large  gall- 
bladder retention-cysts. 

Differential  Diagnosis. — i.  Floating  Kidney. — This  always  re- 
tains the  characteristic  outhne  of  the  kidney.  It  can  be  replaced  toward 
the  renal  region.  Inflation  of  the  colon  causes  it  to  disappear  while 
the  gallbladder  tumor  is  pushed  upward.  There  is  tenderness  on  palpa- 
tion, and  pain  when  present  radiates  down  the  ureter  or  into  the  testis 
or  thighs. 

2.  Growths  in  the  Stomach  and  Intestines. — These* can  be  distin- 
guished by  the  difference  in  the  symptoms  and  by  the  results  of 
inflation  of  the  colon  and  stomach. 

3.  Echinococcus  Cysts  or  Malignant  Tumors  Projecting  from  the 
Lower  Edge  of  the  Liver. — These  are  much  more  irregular  in  outhne, 
harder,  and  not  movable  except  with  respiration. 
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4.  Distention  oj  the  Gallbladder  Following  Cancer  of  the  Pancreas. — 
In  this,  it  may  distend  to  a  quite  marked  size,  but  there  are  an  accom- 
panying cachexia,  ascites,  and  deep  jaundice  (Fig.  225).  Explora- 
tory incision  shows  the  head  of  the  pancreas  infiltrated  and  enlarged. 


Malignant  Disease  of  the  Gallbladder. 
This  frequently  follows  cholelithiasis,  and  should  be  suspected  if 
a  hard  mass  is  found  in  the  right  hypochondriac  region  following  a 
history  of  gallstones  in  an  elderly  patient  with  persistent  jaundice.  The 
tumor  is  usually  nodulated,  rarely  smooth,  and  is  very  hard  in  consis- 
tency. This  induration,  the  nodular  surface,  and  the  rapid  appearance 
of  cachexia  followed  by  icterus  and  ascites,  serve  to  distinguish  it  from 
cholehthiasis ;  but  in  the  latter  the  organ  may  be  indurated  so  that  a 
diagnosis  is  often  not  made  until  the  abdomen  is  opened.  The  pains 
in  cancer  are  not  sharp  and  colicky,  but  of  a  dull  character.  If  fever 
and  coHcky  pains  appear,  they  indicate  an  infection  of  the  carcinoma- 
tous gallbladder.     The  course  is  a  very  chronic  one. 


PANCREATIC  TUMORS. 

Inflammatory  tumors  in  the  epigastric  and  umbilical  regions  due  to 
peripancreatic  suppuration  following  an  attack  of  acute  or  subacute 
pancreatitis  were  referred  to  on  page  311. 

Other  tumors  due  to  pancreatic  disease  may  be  divided  into  three 
classes. 

(a)  Those  due  to  chronic  pancreatitis. 

{b)  Cysts. 

(c)  Neoplasms. 

Chronic  Pancreatitis. 
The  diagnosis  of  a  chronic  pancreatitis  depends  upon  the  cause.  If 
due  to  obstruction  of  the  common  duct  by  a  calculus,  there  will  be  a 
history  of  recurrent  pain  in  the  right  hypochondrium  with  persistent  or 
intermittent  jaundice,  as  described  on  page  304.  Fever  of  an  irregular 
type,  preceded  by  a  chill  and  followed  by  a  sweat,  will  usually  accompany 
the  attacks  of  pain  as  the  result  of  a  complicating  choleangitis.  Tender- 
ness in  the  epigastrium  is  usually  present  and  the  pain  often  radiates  to 
the  left  shoulder.  If  the  chronic  pancreatitis  is  the  result  of  infection, 
without  stones  being  present  in  the  common  duct,  there  may  be  only  an 
epigastric  dull  pain.     In  both  forms  the  loss  in  weight  associated  with 
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dyspepsia  is  marked.  A  definite  train  of  symptoms  begins  whieh  renders 
it  possible  to  diagnose  the  chronic  pancreatitis.  In  one  case  of  the 
authors  a  distinct  tumor  could  be  palpated  to  the  right  of  the  median 
line,  but  in  general  a  tumefaction  is  seldom  found.  Pain  and  tenderness, 
though  usually  present  at  this  stage,  may  be  little  marked,  but  in  some 
cases  the  pain  is  paroxysmal  and  severe  and  epigastric  tenderness  well 
pronounced.  In  the  more  chronic  stages,  especially  when  the  disease 
has  reached  the  cirrhotic  stage,  if  the  cause  be  not  gallstones,  a  tumor  of 
the  gallbladder  is  found,  similar  to  that  met  with  in  cancer  of  the  pancreas 
(Robson  and  Cammidge). 

The  distention  of  the  gallbladder  is  due  to  mucus  and  it  is  not  sensi- 
tive on  pressure,  which  is  not  apt  to  be  the  case  when  it  is  distended  as 
the  result  of  infection.  Jaundice  is  usually  present  at  some  stage.  In  a 
recent  case  of  the  author's  it  was  so  marked  and  persistent  as  to  lead  to  the 
erroneous  diagnosis  of  common-duct  stones.  Jaundice  is  most  apt  to 
occur  in  chronic  pancreatitis  (not  due  to  gallstones)  when  the  common 
duct  passes  through  the  head  of  the  pancreas,  as  it  does  in  62  per  cent, 
of  bodies.  In  chronic  pancreatitis  due  to  obstruction  of  the  common 
bile-duct  by  a  stone^  the  jaundice  is  frequently  very  marked  in  those  cases 
(62  per  cent.)  where  the  common  duct  passes  through  or  grooves  the 
head  of  the  pancreas.  When  the  common  duct  passes  behind  the  gland, 
as  it  does  in  38  per  cent,  of  bodies,  the  patency  of  the  passage  may  not  be 
seriously  interfered  with  and  little  or  no  jaundice  result.  Dyspeptic 
disturbances  are  common  in  chronic  pancreatitis.  In  the  later  stages  the 
feces  are  pale,  offensive,  and  very  fatty. 

The  urine  will  give  a  more  or  less  marked  reaction,  known  as  the 
Cammidge  (see  books  on  clinical  diagnosis)  test.  An  analysis  of  the 
feces  will  show  an  excess  of  unabsorbed  fat.  No  single  symptom  can  be 
relied  upon,  but  on  considering  the  pregressive  wasting,  the  usual  pres- 
ence of  jaundice,  the  dyspeptic  disturbances,  the  pancreatic  reaction  in 
the  urine,  and  the  results  of  the  chemical  examination  of  the  feces,  a 
diagnosis  can  usually  be  made. 

Differential  Diagnosis.^i.  Gallstones  in  the  Common  Duct. — 
In  this  condition  there  is  the  history  of  frequent  attacks  of  biliary 
colic  at  first  without  jaundice,  chills  and  fever,  but  later  accompanied 
by  these  symptoms.  The  absence  of  tumors  speaks  also  for  gall- 
stones in  the  common  duct. 

2.  Cancer  0}  Head  oj  Pancreas. — The  jaundice  is  deep  and  constant, 
the  liver  and  gallbladder  are  greatly  enlarged,  and  ascites  is  present. 
Emaciation  is  also  more  rapid.  In  some  cases  only  exploratory  incision 
will  aid  in  making  a  diagnosis.     As  mentioned  above,  palpation  of  the 
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tumor  will,  at  times,  give  misleading  information,  since  the  induration 
in  choronic  pancreatitis  may  be  as  great  as  in  carcinoma.  More 
reliance  is  to  be  placed  on  the  presence  of  deep  icterus  and  ascites, 
which  speak  for  maHgnancy. 

3.  Gallstones  in  the  Gallbladder. — There  is  tenderness  over  the  gall- 
bladder (Figs.  200  and  212)  and  the  history  of  attacks  of  bihary  colic. 


l-'iG.  225. — Front  View  of  Cask  of  Carcinoma  of  thk  Heau  of  the  I'ancreas. 
The  area  of  liver  dullness  is  outlined  in  black.  R,  Right  lobe  of  liver;  L,  left  lobe  of  liver.  The  notch 
between  the  two  lobes  could  be  distinctly  palpated  to  the  left  of  the  median  line  at  the  level  of  the^umbilicus 
G,  Enormously  distended  gallbladder  easily  palpable  through  the  abdominal  wall.  Enormous  size  of  the  liver 
was  due  to  passive  hyperemia  and  to  secondary  deposits  in  the  liver  parenchyma.  The  yellowish  color  of  the 
skin  was  due  to  pressure  on  the  common  duct. 


The  tumor  is  seldom  as  hard  as  that  due  to  a  chronic  indurative  pan- 
creatitis and  does  not  disappear  when  the  stomach  and  colon  are  in  Hated, 
as  the  pancreatic  induration  does. 


Pancreatic  Cysts. 
These  cause  a  bulging  in  the  median  line  of  the  epigastric  region 
(Fig.  221)  or  between  the  middle  line  and  left  costal  arch.     In  sixteen 
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cases  Koerte  found  the  tumor  below  the  umbihcus,  and  in  eleven  cases 
Koerte  and  Neumann/  his  assistant,  have  observed  right-sided  pan- 
creatic cysts  lying  near  the  kidney  (Fig.  230)  and  simulating  renal 
tumors. 

There  is  an  area  of  dullness  over  the  tumor.  The  epigastric  bulging 
is  smooth,  tense  and  rounded,  and  may  vary  in  size  from  time  to  time. 

Such  tumors  have  no  respiratory  or  passive  mobility,  and  inflation 
of  the  stomach  and  colon  causes  them  to  disappear,  the  former  lying 
above  and  the  latter  below  it  (Fig.  230),  unless  one  of  the  following 
rare  positions  of  the  cyst  occurs : 


Fig.  226. — Side  View  of  Case  of  Carcinoma  of  the  Head  of  the  Pancreas. 
Yellow  tint  of  flesh  due  to  obstruction  of  common  duct,  as  it  passes  through  head  of  pancreas  to  reach  the 
duodenum.  G,  Enormously  distended  gallbladder  which  could  be  distinctly  felt  through  the  abdominal  wall. 
Its  contents  were  cystic  on  account  of  the  long-standing  obstruction  of  the  common  duct.  R,  Lower  border  of 
right  lobe  of  Uver,  which  is  enormously  enlarged  on  account  of  secondary  deposits.  The  upper  level  of  liver 
dullness  is  shown  just  below  the  level  of  the  nipple.  A ,  Area  of  dullness  due  to  free  fluid  in  peritoneal  cavity 
due  to  pressure  upon  portal  vein. 

(a)  The  cyst  Hes  above  the  stomach  and  pushes  the  latter  downward. 

(b)  It  may  be  behind  the  transverse  colon. 

(c)  It  may  lie  below  the  transverse  colon. 

(d)  It  may  lie  behind  the  ascending  colon  (Fig.  230). 
In  these  positions  the  cyst  is  often  quite  mobile. 

The  diagnosis  may  be  made  from  the  above  special  characteristics 
of  the  tumor,  from  the  mode  of  onset,  the  accompanying  symptoms, 
and  the  analysis  of  its  contents  when  obtained  at  operation. 

The  modes  of  onset  are  chiefly  three: 

^  "Deutsche  Zeitschrift  f.  Chirurgie,"  Bd.  Ixxiv. 
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1.  Gradual. — With  loss  of  weight,  symptoms  of  indigestion,  and 
colicky  pains  like  those  of  gallstones. 

2.  Sudden. — After  blows  on  the  upper  abdomen. 

3.  No  preceding  trauma  or  symptoms  mentioned  under  i. 

After  the  cyst  begins  to  develop  the  patient  may  either  have  severe 
pain  and  vomiting  or  show  no  symptoms  other  than  the  gradually 
increasing  distention  of  the  abdomen.  Jaundice,  hematemesis,  and 
diarrhea  are  occasionally  present.  In  the  urine  sugar  is  often  found; 
in  the  feces,  an  excess  of  fat  and  undigested  meat  may  be  found.  The 
fluid  should  never  be  obtained  for  analysis  by  exploratory  puncture, 
but  only  during  a  laparotomy.  The  most  important  diagnostic  feature 
is  that  the  fluid  in  a  pancreatic  cyst  digests  fibrin  and  albumin. 

Differential  Diagnosis. — Echinococcus  Cysts  of  the  Liver. — The 
tumor  in  these  is  continuous  with  the  hepatic  dullness,  while  in  pancreatic 
eysts  there  is  an  area  of  resonance  between  the  tumor  and  the  liver, 
which  is  increased  when  the  stomach  is  inflated.  When  the  pancreatic 
cyst  lies  above  the  stomach  these  signs  are  of  no  value,  but  this  form 
of  pancreatic  cyst  is  much  more  movable  than  is  an  echinococcus  cyst. 

Retention-cysts  oj  the  Gallbladder. — These  were  discussed  on  page 
339.  The  chief  points  are  their  greater  mobility  and  the  continuation 
of  dullness  from  the  liver  to  the  tumor. 

Renal  Cystic  Tumors. — If,  as  shown  in  Fig.  230,  the  tumor  lies 
behind  the  colon,  a  differentiation  is  impossible,  and  even  after  opera- 
tion the  fluid  may  fail  to  show  any  characteristic  ferments  in  such  cases. 
In  general,  however,  renal  tumors  are  accompanied  by  colicky  pains  along 
the  ureter,  by  urinary  changes,  and  give  rise  to  more  bulging  of  the  ileo- 
costal  space.  In  the  most  frequent  location  of  pancreatic  cysts  (Fig. 
221)  the  colon  when  inflated  lies  below  the  tumor  and  not  in  front  of  it. 

Ovarian  Cysts. — When  these  have  a  long  pedicle  they  may  simu- 
late a  pancreatic  cyst.  The  presence  of  both  ovaries  in  the  pelvis  will 
exclude  ovarian  tumor. 

Bimanual  pelvic  examination  in  the  Trendelenburg  position  will 
show  that  the  tumor  has  no  relation  to  the  ovaries.  The  history  will 
show  that  the  tumor  first  appeared  in  the  epigastrium.  Upon  inflation 
of  the  colon,  the  ovarian  lies  below  and  the  pancreatic  cyst  above  it, 
except  in  those  rare  cases  where  these  latter  lie  below  the  colon. 

Mesenteric  Cysts. — The  history  is  of  great  value.  Appearance  of 
the  tumor  after  an  injury  or  following  colicky  pains  speaks  for  a  pan- 
creatic cyst,  as  do  fatty  stools,  glycosuria,  undigested  meat  fibers  in  the 
feces,  and  emaciation.  The  mesenteric  cyst  is  more  movable,  Hes 
below  the  umbilicus,  and  when  the  large  bowel  is  inflated  the  transverse 
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colon  lies  across  the  tumor.  Only  when  a  pancreatic  cyst  has  developed 
between  the  layers  of  the  transverse  mesocolon  is  differentiation  im- 
possible. 

Neoplasms  of  the  Pancreas. 
Primary  carcinoma  of  the  head  of  the  pancreas  is  the  most  frequent 
form  of  new-growth.     The  diagnosis  may  be  made  from  the  follow- 
ing symptoms: 

1.  Severe  pain  in  the  epigastrium,  radiating  through  to  the  back. 
It  is  either  continuous  (a  dull  ache)  or  intermittent  (agonizing). 

2.  Jaundice.     This  is  present  except  in  cancer  of  the  body  or  tail. 

3.  Distention  of  the  gallbladder  and  enlargement  of  the  liver  (Fig. 
225). 

4.  Ascites. 

5.  Early  cachexia. 

6.  A  palpable  tumor  in  the  epigastrium  which  becomes  less  notice- 
able when  the  stomach  is  inflated. 

7.  Free  fat  and  undigested  meat  fibers  in  large  quantities  in  the  feces. 

8.  Albuminuria — rarely  glycosuria. 

Differential  Diagnosis. — i.  Gallstones  in  the  Common  Duct. — The 
jaundice  is  more  sudden  in  its  appearance  and  often  accompanied  by 
irregular  chills  and  fever.  There  is  often  a  history  of  frequent  previous 
attacks  of  biliary  colic  without  jaundice  and  the  gallbladder  itself  is 
tender  to  the  touch.  On  inflating  the  stomach  and  colon  the  tumor 
will  not  disappear,  as  pancreatic  tumors  do.  Ascites  and  cachexia 
speak  for  malignant  disease  of  the  pancreas. 

2.  Chronic  Pancreatitis. — In  the  absence  of  ascites  and  jaundice, 
it  is  impossible  to  differentiate  this  from  carcinoma  except  by  the  fact 
that  in  the  latter  there  is  early  and  much  more  marked  cachexia.  The 
induration  in  chronic  pancreatitis  often  feels  as  hard  at  operation  as 
in  cancer  of  the  head  of  the  pancreas.  In  the  latter,  however,  the  con- 
dition becomes  progressively  worse,  while  in  chronic  pancreatitis  it 
improves  as  soon  as  stones  in  the  common  duct  are  removed. 

3.  Carcinoma  oj  the  Pylorus. — The  tumor  is  much  more  mobile 
than  in  cancer  of  the  pancreas,  there  is  a  predominance  of  gastric 
symptoms  with  evidences  of  dilatation,  and  changes  in  the  gastric 
juice.  A  cancer  of  the  pylorus  will  not  be  accompanied  by  jaundice, 
ascites,  and  changes  in  the  stool,  and  the  tumor  will  move  to  the  right 
when  the  stomach  is  inflated  instead  of  becoming  concealed,  as  does  one 
of  the  pancreas. 

4.  Carcinoma  of  the  Colon. — This  may  be  accompanied  by  ascites. 
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but  there  are  no  changes  in  the  stools,  or  jaundice,  as  in  cancer  of  the 
pancreas.  The  tumor  is  more  movable  than  that  of  the  pancreas  and 
does  not  disappear  when  the  colon  is  inflated.  There  are  often  distinct 
stenosis  symptoms. 


TUMORS  OF  THE  SPLEEN. 

The  normal  spleen   cannot  be   palpated  except  in  very  thin  and 
relaxed   patients  and  then    only  indistinctly.     The   conditions   which 
most  often  give  rise  to 
splenic  tumors  are : 

1.  Floating  spleen. 

2.  Splenic  enlarge- 
ments due  to  leukemia, 
pseudoleukemia,  ma- 
laria, or  acute  splen- 
itis. 

3.  Neoplasms,  in- 
cluding echinococcus 
cysts. 

Floating  or  Wan- 
dering Spleen. — This 
condition  is  frequently 
present  as  a  part  of  a 
general  enteroptosis 
(Fig.  212),  or  is  often 
associated  with  left- 
sided  floating  kidney. 
A  tumor  mxay  be  found 
which  has  caused  prac- 
tically no  symptoms 
except  a  slight  drag- 
ging sensation.  Quite 
rarely  the  tumor  may 
give  rise  to  acute  symp- 
toms, such  as  pain,  vomiting,  muscular  rigidity,  and  tenderness,  due  to 
strangulation  or  twisting  of  its  pedicle. 

A  wandering  spleen  is  most  often  found  in  the  left  ihac  region, 
resting  in  the  iliac  fossa.  Less  often  has  it  been  found  in  the  right 
iliac  fossa  and  pelvis.  In  the  latter  situation  it  may  cause  obstruc- 
tion. 

A  diagnosis  is  made  by  the  palpation  of  the  characteristic  notches 


Fig.  227. — Enlargement  of  Abdomen  as  the  Result  of  a  Leu- 
kemic Hypertrophy  of  the  Spleen. 
The  dark  color  of  the  skin  of  the  abdomen  is  due  to  the  repeated  ap- 
plication of  the  rif-ray. 
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(Fig.  227)  along  its  anterior  border,  its  smooth  surface,  and  the  absence 
of  the  spleen  in  its  normal  place.  It  can  be  distinguished  from  floating 
kidney  by  the  fact  that  the  latter  can  be  replaced  to  the  renal  while  the 
spleen  disappears  behind  the  costal  arch  unless  held  by  adhesion.  A 
floating  kidney  Hes  behind  the  colon,  has  the  outhne  and  rounded 
lower  pole  of  the  normal  kidney,  and  in  addition  is  much  less  movable 

than  a  floating  spleen. 

Enlargements  of 
the  Spleen. — These  are 
described  at  length  in 
text-books  of  medicine. 
The  writer  has  seen  a 
number  of  cases  in  which 
such  spleens,  enlarged  as 
the  result  of  general  dis- 
eases, such  as  leukemia 
(Fig.  227),  pernicious 
anemia,  pseudoleuke- 
mia, chronic  malaria,  and 
syphihs,  have  been  mis- 
taken for  neoplasms  of 
the  spleen. 

In  every  case  of 
splenic  enlargement  of 
long  standing  one  must 
remember  the  above 
causes  and  examine  the 
blood  or  search  for  a  cause 
elsewhere  than  in  the 
spleen. 

Another  cause  of  en- 
larged spleen  is  that 
found  in  splenomegaly 
or  Banti's  disease,  which 
For  full  descriptions  of 
is  referred  to  the  various 


Fig.  228. — Anterior  View  of  the  Case  of  Sarcoma  of  the 
Spleen  Shown  in  Fig.  229  (W.  E.  Schroeder's  case). 
The  outlines  of  the  spleen  have  been  marked  with  a  dotted 
line.  Observe  the  notches  on  the  right  margin  of  the  tumor, 
characteristic  of  splenic  tumors.  E,  Ensiform  process  in  costal 
arch.     Observe  the  formation  of  a  well-marked  caput  medusae. 


may  or  may  not  be  associated  with  anemia, 
the  various  forms  of  this  disease  the  reader 
treatises  on  internal  medicine. 

There  are  certain  physical  signs  by  which  all  of  these  enlargements 
may  be  recognized  as  splenic,  viz. : 

1 .  They  retain  the  general  outhne  of  the  spleen. 

2.  They  have  its  notched  anterior  border. 


TUMORS   OF   THE   INTESTINES. 


349 


3.  They  lie  in  front  of  the  inflated  colon  and  not  behind  it,  as  do 
renal  tumors. 

4.  They  have  respiratory  mobility. 

(a)  Echinococcus  of  the  Spleen. — This  is  very  rare  and  causes  an 
enlargement  of  the  spleen  which  can  seldom  be  diagnosed  before  opera- 
tion. Occasionally  fluctuation  may  be  felt  and  the  tumor  recognized 
as  one  of  the  spleen. 

Sarcoma  of  the  Spleen. — Both  primary  sarcoma  and  carcinoma 
of  the  spleen  occur,  but  of  the  two,  the  former  is  the  more  frequent. 
The  tumor  occupies  the  left  half  of  the  abdomen,  extending  downward 
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Fig.  229. — Lateral  View  of  Abdomen  of  Same  Patient  as  Shown  in  Fig.   228,  with  Sarcoma  of  the 

Spleen  (W.  E.  Schroeder). 
L,  Lower  palpable  border  of  tumor;    U,  upper  border  of  tumor  as  outlined  by  percussion;    C,  costal  arch. 

from  beneath  the  left  costal  arch  (Fig.  228).  It  hes  quite  superficially, 
has  a  nodulated,  hard  surface,  and  often  retains  the  characteristic  notches 
of  the  anterior  border  of  the  spleen  (Fig.  229).  Its  rapidity  of  growth, 
its  hardness,  and  the  accompanying  cachexia  are  diagnostic  of  the 
malignant  character  of  the  tumor.  It  lies  in  front  of  the  inflated  colon 
and  does  not  give  rise  to  hematuria,  as  does  a  malignant  renal  tumor. 
It  also  causes  early  peritoneal  metastases  which  can  be  felt  as  separate 
tumors.  ^ 


TUMORS  OF  THE  INTESTINES. 

There  are  three  places  in  the  abdominal  cavity  where  tumors  which 
have  their  origin  in  the  small  and  large  intestine  may  be  felt.  These 
are,  in  the  order  of  their  frequency: 
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1.  Rectum. 

2.  Sigmoid  flexure. 

3.  Cecum  and  ascending  colon. 

The  rarer  seats  of  a  tumor  are  the  appendix,  duodenum,  ileum,  and 
jejunum. 

Unfortunately  for  the  purposes  of  diagnosis,  a  palpable  tumor  is  a 
rather  late  sign  of  mahgnant  disease  of  the  intestine,  so  that  it  should 
be  made  from  the  other  signs  and  methods  referred  to  on  page  353. 
Those  of  the  rectum  are  discussed  on  page  414.  At  this  point  the  diag- 
nostic points  of  intestinal  tumors  per  se  will  be  discussed  whether  due 
to  neoplasms  or  inflammatory  conditions. 

I.  Inflammatory  Tumors. — -These  are  the  result  of  one  of  two 
affections,  viz.:  tuberculosis  and  actinomycosis.  They  are  almost 
always  found  in  the  cecum.  Quite  rarely  tumor-Hke  inflammatory 
masses  appear  around  the  sigmoid  as  the  result  of  perforation  of  the 
appendices  epiploicae. 

(a)  Ileocecal  Tuberculosis. — The  diagnosis  frequently  made  before 
operation  is  that  of  a  carcinoma.  The  tumor  is  quite  fixed  and  more  sen- 
sitive to  pressure  than  a  carcinoma,  and  is  not  quite  as  hard.  There  are 
also  periodic  attacks  of  severe  pains,  as  the  result  of  an  enterostenosis, 
and  alternating  diarrhea  and  constipation  is  a  quite  common  symptom. 
Rarely  symptoms  of  acute  intestinal  obstruction  arise.  The  disease 
occurs,  as  a  rule,  at  an  earlier  age  than  carcinoma;  there  is  often  fever 
and  it  is  not  accompanied  by  as  much  emaciation  as  is  the  mahgnant 
process.  The  finding  of  blood  in  small  quantities  is  more  characteristic 
of  carcinoma  than  of  tuberculosis.  In  a  recent  article  by  Henri  Hart- 
mann^  distinction  is  made  from  a  clinical  and  pathologic  point  of  view 
between  (a)  an  enteroperitoneal  and  (b)  a  hyperplastic  form  of  ileocecal 
tuberculosis. 

Chnically,  in  the  enteroperitoneal  form,  which  is  characterized  ana- 
tomically by  the  presence  of  numerous  ulcerations  in  the  ileocecal  region, 
with  inflammation  and  even  with  pericecal  suppuration,  there  is  a  groop 
of  symptoms  corresponding  to  the  lesions.  The  patient  has  sometimes, 
at  the  beginning  of  the  disease,  signs  of  tuberculous  enteritis;  the  stools 
are  frequent,  copious,  liquid,  and  contain  some  blood.  Attention  is 
then  attracted  to  the  ileocecal  region  by  acute  pain  in  the  right  iliac  fossa. 
This  painful  attack  is  sometimes  the  first  symptom. 

Such  an  attack  may  be  due  to  appendicitis,  and  all  the  more  if  one 
is  able  to  find  a  tumefaction  in  the  iliac  fossa.  The  rate  at  which  the 
disease  increases,  as  a  rule,  slower  than  appendicitis,  and  the  tumefaction, 

^  "  Revue  de  Chirurgie,"  February,  1907. 
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instead  of  diminishing  after  the  acute  period,  persists.  The  disease 
generally  progresses,  the  swelling  becomes  diffuse,  extends  to  the  median 
Hne  toward  the  pelvis,  and  then  becomes  accessible  to  rectal  or  vagi- 
nal examination.  A  slow  suppuration  develops  and  discharges  spon- 
taneously through  the  skin  above  the  femoral  region.  Here  one  or 
more  fistulas  are  found,  through  which  a  serous  pus  is  discharged,  mixed 
with  fecal  matter;  these  fistulai  extend  sometimes  as  far  as  the  umbilicus 
and  lumbar  region,  etc.  Sometimes  these  abscesses  open  into  the  in- 
testine, and  their  evacuation  is  accompanied  by  purulent  discharge  per 
anum. 

The  general  symptoms  increase  by  the  constant  persistency  of  the 
suppuration,  and  also  as  the  result  of  the  evolution  of  a  pulmonary  tuber- 
culosis, usual  in  these  patients.  Exceptionally  the  abscess  bursts  into 
the  peritoneal  cavity  and  death  occurs  within  two  to  three  days. 

Clinically,  the  hyperplastic  form,  which  is  the  more  interesting  form, 
has,  as  a  rule,  an  insidious  onset,  with  loss  of  appetite,  slow  digestion,  and 
disagreeable  but  vague  sensations  in  the  right  iliac  fossa.  For  months 
this  condition  remains  nearly  stationary,  improving  sometimes  tempo- 
rarily after  a  course  of  appropriate  treatment.  Then  the  disease  declares 
itself.  The  intestine  becomes  clogged,  there  is  alternating  constipation 
and  diarrhea,  sometimes  attacks  of  colic  two  to  three  hours  after  meals, 
accompanied  by  local  meteorism,  peristaltism,  and  gurgling,  which  in- 
dicate generally  the  end  of  the  attack.  In  other  cases  the  signs  of  in- 
testinal stenosis  are  less  marked  or  even  entirely  absent.  The  attention 
is  simply  attracted  by  intermittent  pains  in  the  right  abdomen,  by  re- 
current acute  attacks,  simulating  appendicitis.  As  a  rule,  the  patient 
does  not  recover  entirely  in  the  interval.  In  some  emaciated  patients 
inspection  shows  a  swelling;  this  may  not  be  seen  when  the  wall  of  the 
abdomen  is  thick  or  when  there  is  slight  meteorism  or  when  of  small  size, 
but  it  can  generally  be  felt.  It  is  sharply  outlined  below,  above  it  is 
continuous  with  the  colon;  it  is  slightly  mobile  and  tender.  Sometimes 
the  tumor,  instead  of  being  in  the  normal  position  of  the  cecum,  is  higher 
up,  at  the  upper  part  of  the  iliac  fossa  or  even  at  the  iliac  crest. 

The  evolution  of  the  hyperplastic  process  is  slow,  as  the  lungs  are 
often  intact  for  a  long  time.  Gradually  the  obstruction  advances,  the 
general  health  is  impaired,  and  emaciation  becomes  extreme.  Sometimes 
the  disease  extends  to  the  peritoneum  and  takes  on  some  of  the  character- 
istics of  the  enteroperitoneal  form.  This  is  exceptional.  The  average 
duration  of  the  disease  is  two  and  one-half  to  three  years. 

(b)  Ileocecal  Actinomycosis. — This  localization  of  the  ray-fungus 
gives  rise  to  a  tumor-like  mass  greatly  resembling  that  of  the  hyperplastic 
variety  of  ileocecal  tuberculosis. 
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According  to  Short/  who  has  collected  150  cases,  the  best  clinical 
division  is  as  follows:  (i)  Initial  period  of  visceral  manifestations. 
This  consists  of  vague  pains  in  the  right  iliac  fossa,  sometimes  associated 
with  intractable  diarrhea.  This  may  be  muco- membranous  in  type. 
The  pain  may  be  severe,  and  relapsing  appendicitis  will  probably  be 
diagnosed.  There  are  no  local  signs.  (2)  Stage  of  tumor  formation. 
The  characters  are  described  in  the  next  section.  (3)  Stage  of  fistula 
formation.  Abscesses  burst  or  are  opened  in  the  neighborhood  of  the 
original  site,  and  dark,  fetid  pus  discharges.  In  this  the  granules  may  be 
found,  but  they  are  very  often  absent,  especially  if  the  discharge  is  fecal. 
The  best  time  to  look  for  them  is  when  a  new  abscess  is  opened.  This 
stage  usually  lasts  for  months,  subphrenic  or  pulmonary  abscesses  form, 
and  the  patient  dies  from  hectic  fever  and  exhaustion.  In  some  cases, 
however,  there  is  (4)  a  stage  of  cicatrization.  The  fistulas  close  and  cure 
results.     This  is  often  only  temporary. 

Before  perforation  has  occurred,  with  formation  of  tumor,  the  diag- 
nosis can  only  be  made  by  finding  actinomycetes  in  the  stools.  When  in 
a  patient  over  fourteen  there  is  a  history  resembling  appendicitis,  and  a 
large,  very  hard  mass  adherent  to  the  deep  structures  and  to  the  abdom- 
inal wall  is  felt  in  the  right  iHac  fossa,  but  the  temperature  is  not  high,  the 
pain  is  slight,  and  there  has  been  little  or  no  vomiting,  actinomycosis 
should  be  strongly  suspected.  On  such  a  clinical  picture,  added  to  the 
fact  that  eight  years  previously  plastic  adhesions  had  been  found  about 
the  appendix,  he  diagnosed  actinomycosis  in  his  last  case,  and  at  the 
operation  this  proved  correct.  If,  in  addition,  the  skin  is  edematous, 
thickened,  shiny,  and  of  a  purplish-violet,  the  probabilities  are  very 
great.  Further,  when  after  operation  for  appendicitis  massive  adhesions 
are  found  and  secondary  abscesses  and  fistulae  continue  appearing  for 
weeks  afterward  in  the  neighborhood,  especially  if  a  subphrenic  abscess 
or  abscess  of  the  base  of  the  right  lung  is  suspected,  actinomycosis  should 
always  be  considered  a  very  probable  cause.  Another  point  in  diag- 
nosis is  the  spongy  character  of  the  abscesses,  so  very  little  pus  may  be 
got  from  a  large  swelling.  This  is  not  present  when  there  is  a  consider- 
able secondary  infection  with  pyogenic  organisms.  The  actual  confirma- 
tion of  the  diagnosis,  of  course,  depends  on  the  finding  of  the  ray  fungus. 

Sometimes  this  affection  may  resemble  tuberculous  or  malignant 
disease  of  the  cecum,  but  in  actinomycosis  the  mass  is  larger,  more  fixed, 
and  there  are  no  obstructive  symptoms.  It  may  also  be  confounded 
with,  psoas  abscess. 

2.  Neoplasms  of  the  Intestines. — Benign  tumors  are  relatively 

^  "Lancet,"  Sept.  14,  1907, 
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rare  and  can  seldom  be  diagnosed  before  operation.  They  give  rise, 
if  large,  to  symptoms  of  chronic  stenosis  and  may  cause  intussusception. 
Of  the  malignant  growths,  sarcoma  occurs  in  about  6  per  cent,  of  the 
cases,  the  remainder  being  due  to  carcinoma. 

The  most  frequent  locations,  according  to  recent  statistics  of  Tuttle,* 
in  2432  cases,  exclusive  of  the  stomach,  are  as  follows: 

Rectum 1690  cases. 

Cecum  and  ascending  colon 283 

Sigmoid 182 

Transverse  and  descending  colon 160 

Appendix 60 

Ileum,  jejunum,  and  duodenum 69 

The  clinical  picture  varies  according  to  the  seat  of  the  growth,  but  is 
generally  that  of  a  stenosis  of  the  bowel. 

Cancer  of  the  Duodenum. — The  symptoms  are  so  closely  allied 
to  those  of  a  pyloric  cancer  as  to  be  indistinguishable,  even  when  a 
tumor  is  palpable,  which  is  usually  not  the  case  until  late  in  the  disease. 

Cancer  of  the  Remaining  Small  and  Large  Intestine  except 
Rectum. — The  diagnosis  of  cancer  anywhere  between  the  duodenum  and 
rectum  is  usually  to  be  made  from  a  combination  of  certain  general  and 
local  symptoms.  The  general  signs  are  a  gradually  increasing  anemia 
and  cachexia  for  which  no  other  cause  can  be  found.  These,  when  asso- 
ciated with  intestinal  disturbances  in  a  person  above  forty,  should 
always  lead  to  the  suspicion  of  a  maHgnant  growth.  On  the  other 
hand,  there  are  cases  in  which  the  general  and  local  symptoms  are  so 
latent  that  a  suspicion  of  malignancy  is  not  aroused  until  a  tumor  which 
has  all  the  physical  characters  of  an  intestinal  one,  is  found  during  an 
abdominal  or  pelvic  examination.  Quite  rarely  cases  of  carcinoma  of 
the  intestine  have  an  acute  onset  accompanied  by  fever,  and  a  diagnosis 
is  made  only  at  operation,  for  what  was  thought  to  be  an  acute  inflam- 
matory condition.     The  chief  local  diagnostic  points  are: 

1.  Symptoms  oj  Stenosis. — These  are  increased  visible  peristalsis 
and  severe,  griping,  coHcky  pains,  often  referred  to  a  particular  spot 
and  reheved  as  soon  as  flatus  has  been  passed  per  rectum.  Often, 
however,  the  patient  does  not  pass  any  gas  after  these  coHcky  pains, 
and  this  is  quite  characteristic  of  stenosis. 

2.  Condition  oj  the  Bowel  Movements. — Obstinate  constipation  is 
present  in  the  majority  of  the  cases.  This  condition  often  alternates 
with  diarrhea,  which  may  be  a  prominent  early  symptom,  especially 

*  "Medical  Record,"  Nov.  4,  1905. 
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when  accompanied  by  the  frequent  but  unsuccessful  desire  to  go  to 
stool.  The  nearer  the  cancer  is  to  the  rectum,  the  more  marked  is  this 
tenesmus.  The  feces  may  be  ribbon-Hke  if  the  stenosis  is  low  down. 
The  appearance  of  pus,  blood,  and  mucus  in  the  stools  is  of  great  value 
if  a  dysentery  can  be  excluded. 

3.  Tumor. — The  chief  characteristic  of  intestinal  tumors  is  their 
great  mobihty.  This  is  especially  true  of  those  of  the  small  intestine, 
sigmoid,  and  transverse  colon,  less  so  of  those  of  the  cecum  or  of  the 
hepatic  and  splenic  flexures.  The  latter  can  often  be  best  felt  by 
gradually  pushing  the  hand  under  the  costal  arches. 

The  tumors  are  very  hard  and  nodular.  They  may  appear  to  be 
larger  at  one  examination  than  at  another,  owing  to  the  fact  that  feces 
collect  on  the  proximal  side,  from  time  to  time.  The  hardening  of  the 
tumor  caused  by  the  contraction  of  the  hypertrophied  musculature  on 
the  proximal  side  of  the  stenosis,  followed  by  a  gurghng  sound  due  to 
passage  of  gas  through  the  stenosis,  may  often  be  felt  and  heard. 

Ascites  may  be  an  early  symptom,  accompanying  a  tumor  of  the 
colon. 

Differential  Diagnosis. — The  conditions  from  which  cancer  of  the 
small  and  large  intestine  must  be  differentiated  depend  upon  their 
respective  locations.     They  are  as  follows : 

Those  of  duodenum  and  transverse  colon Cancer  of  pylorus,  of  head  of  the  pancreas. 

Tumors  of  omentum  and  mesentery. 
Those  of  hepatic  flexure Cancer  of  gallbladder. 

Tumors  of  liver. 

Tumors  of  right  kidney. 
Those  of  splenic  flexure Tumors  of  spleen. 

Tumors  of  left  kidney. 
Those  of  cecum  and  appendix Actinomycosis  and  tuberculosis  of  cecum. 

Post-appendiceal  induration. 

Those  of  sigmoid  flexure Tumors  of  ovary  and  uterus. 

Those  of  jejunum  and  ileum Non-malignant  strictures. 

Those  of  all  parts  of  colon From  fecal  impaction  and  gallstones. 


TUMORS  OF  THE  PERITONEUM  AND  MESENTERY. 

Tumors  of  the  Mesentery. — Cystic  Tumors. — Cysts  constitute 
the  majority  of  mesenteric  tumors;  the  proportion  of  soHd  to  cystic 
tumors  being  as  i  to  4. 

The  smaller  cysts  have  a  wide  range  of  passive  mobility  and  rarely 
cause  any  symptoms.  The  larger  ones  cause  a  bulging  in  the  umbilical 
region  and  are  not  as  freely  movable.  These  larger  ones  push  the 
intestines  aside  and  cause  symptoms  of  stenosis,  and  in  some  cases  even 
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complete  obstruction.  They  may  give  the  sense  of  fluctuation.  These 
cysts  may  be  of  dermoid,  hydatid,  serous,  bloody,  or  chylous  nature, 
and  are  often  adherent  to  the  neighboring  viscera. 

Both  the  smaller  and  larger  varieties  of  mesenteric  tumors  may  be 
suspected  from  the  presence  of  a  tumor  in  the  umbilical  region,  from 
the  fact  that  they  are  not  adherent  to  the  abdominal  wall  like  omental 
tumors,  and,  lastly,  their  extreme  mobihty,  except  when  very  large. 

They  must  be  differentiated  from  the  following: 

Tumors  of  the  omentum These  are  usually  adherent  to  the  anterior 

abdominal  wall. 

Pancreatic  cysts These  show  some  disturbance  in  the  pan- 
creatic secretion  and  lie  behind  the  in- 
flated stomach  and  colon. 

Retroperitoneal  cysts These  are  immovable  and  lie  behind  the  in- 
flated colon. 

Ovarian  cysts By  elevating  the  pelvis,one  can  feel  the  pedicle 

of  these  tumors  connected  with  the  uterus. 

Movable  kidney  and  hydronephrosis These  retain  the  outline  of  the  kidney,  lie 

more  laterally,  and  behind  the  colon. 

Encapsulated  tuberculous  peritonitis This  may  greatly  resemble  a  mesenteric  cyst 

as  shown  in  Figs,  234,  235,  but  when  the 
patient  lies  down  the  enlargement  tends 
to  become  flatter,  while  the  cysts  retain 
their  convex  surface. 

Tumors  of  the  Omentum  and  Peritoneum. — These,  as  in  the  case 
of  the  mesentery,  are  either  cystic  or  soHd.  Both  become  adherent  quite 
early  to  the  abdominal  wall.  Echinoccocus  cysts  constitute  the  most 
frequent  variety  of  cystic  tumors,  while  carcinoma  occurs  most  often 
in  the  form  of  a  solid  tumor.  Carcinoma  may  occur  both  as  a  primary 
and  secondary  growth.  The  latter  follows  cancer  of  the  stomach  and 
intestine.  The  diagnosis  may  be  readily  made  if  there  is  a  history  of 
a  primary  growth ;  but  if  there  is  none,  it  must  be  made  from  the  presence 
of  certain  symptoms. 

Lipomata  are  the  most  frequent  form.  They  do  not  fluctuate, 
although  they  may  yield  a  sense  of  pseudo-fluctuation.  They  grow 
quite  rapidly  and  cause  early  stenosis  symptoms. 

If  the  omentum  is  chiefly  involved,  a  transverse,  very  hard  tumor 
is  to  be  felt  at  or  above  the  umbiHcus,  It  is  adherent  to  the  anterior 
abdominal  wall  and  accompanied  by  ascites  and  progressive  emaciation. 
Multiple  hard  tumors  are  to  be  felt,  if  the  parietal  peritoneum  is  also 
involved,  and  these  are  accompanied  by  ascites. 

The  transverse  tumor  may  occur  both  in  tuberculous  and  simple 
proliferative    peritonitis.     These,    however,    occur   at    a   younger   age 
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than  does  carcinoma  and  emaciation  is  not  nearly  as  marked.  The 
nature  of  the  fluid  in  cancer  is  usually  hemorrhagic,  but  this  may  also 
be  the  case  in  tuberculous  peritonitis. 


TUMORS  OF  THE  KIDNEY. 

The  best  method  of  examination  of  tumors  of  the  kidney  is  by 
palpation  of  the  abdomen,  with  the  patient  in  a  recumbent  position, 
the  knees  flexed  and  shoulders  elevated  (Fig.  185),  one  hand  placed 
over  the  corresponding  renal  region,  while  the  other  presses  the  abdom- 
inal wall  in  gradually  but  firmly,  using  the  entire  palmar  surface  of  the 
hand  and  not  the  finger-tips  alone. 

Another  method  which  is  not  as  frequently  used  is  that  recommended 
by  Israel,  which  consists  in  having  the  patient  lie  upon  the  healthy 
side  while  the  renal  region  is  palpated  bimanually  on  the  diseased  side. 
In  patients  who  are  not  too  stout,  and  whose  abdominal  walls  are 
relaxed,  the  lower  pole  of  the  kidney  may  be  normally  felt  a  httle  above 
the  level  of  the  umbihcus  at  the  external  border  of  the  rectus  abdominalis. 

Abdominal  tumors  which  are  due  to  abnormal  conditions  of  the 
kidney  may  be  divided  into  four  classes: 

1.  Congenital  displacements  and  malformations  of  the  kidney. 

2.  Movable  kidney. 

3.  Diseases  which  are  accompanied  by  enlargement  of  the  kidney, 
such  as  hydronephrosis,  pyonephrosis,  pyelonephritis,  tuberculosis, 
nephroHthiasis,  and  neoplasms. 

4.  Tumors  which  are  due  to  neoplasms  of  the  kidney. 

J.  Congenital  Displacements  and  Malformations  of  the  Kidney. 

(a)  It  is  practically  impossible  to  diagnose  a  congenital  displacement 
of  the  kidney  before  operation.  Such  kidneys  do  not  give  rise  to  symp- 
toms unless  enlarged  through  inflammation,  and  their  presence  in  such 
abnormal  places  as  the  pelvis  is  seldom  suspected.  I  have  seen  two 
such  cases.  In  one  of  these  the  kidney  was  located  over  the  promontory 
of  the  sacrum,  and  caused  some  pain,  the  etiology  of  which  was  not 
clear  until  the  kidney  was  discovered  at  operation.  In  the  second  case 
the  congenitally  displaced  kidney  was  found  incarcerated  between 
the  pregnant  uterus  and  the  rectum  and  was  the  cause  of  the  severe 
dystocia.  One  may  suspect  that  an  abdominal  tumor  is  a  congenitally 
displaced  kidney  if  ureteral  catheterization  is  performed  and  it  is  found 
impossible  to  catheterize  the  ureter  upon  the  side  of  the  suspected 
kidney  tumor.     Such  obstruction  may  be  due  to  other  causes,  such  as 
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stricture   of    the   ureter,    etc.,    and   the    diagnostic   value  of   ureteral 
catheterization  is  therefore  not  great. 

(b)  Congenital  malformations  of  the  kidney,  such  as  horseshoe 
kidney,  cannot  be  diagnosed  before  operation,  unless  some  change 
such  as  a  hydronephrosis  supervenes,  when  it  may  cause  a  tumor 
lying  transversely  at  the  middle  of  the  pathologically  situated  kidneys, 
which  can  be  diminished  by  compression  and  which  is  found  to  be 
retroperitoneal.  In  a  recent  case  of  the  author's  an  hour-glass-shaped 
tumor  could  be  felt  lying  at  a  deep  level  transversely  across  the  abdomen 
a  little  above  the  umbilicus.  The  diagnosis  could,  however,  not  be  made 
before  operation,  which  latter  revealed  a  horseshoe  kidney,  with  develop- 
ment of  a  congenital  hydronephrosis  upon  one  side. 

2.  Movable  or  Floating  Kidney. 

Eighty-five  per  cent,  of  movable  kidneys  occur  in  women.  The 
diagnosis  may  be  made  from  the  presence  of  a  movable  tumor  having 
the  typical  form  of  the  kidney,  with  convex  outer  and  concave  inner 
borders,  and  the  round,  blunt,  lower  pole.  This  tumor,  like  all  renal 
tumors,  usually  lies  behind  the  inflated  colon.  It  can  be  readily  brought 
to  the  anterior  abdominal  wall  and  then  can  be  replaced  toward  the  renal 
region.  An  interesting  point  is  that  such  abnormal  mobihty  is  often 
associated  with  a  general  splanchnoptosis. 

In  addition  to  the  tumor  itself,  the  cases  may  be  divided  clinically 
into  three  classes : 

(a)  Those  in  which  the  tumor  is  not  accompanied  by  any  symptoms 
referable  to  the  kidney. 

(b)  Those  in  which  the  symptoms  are  those  of  a  drawing  pain 
in  the  lower  abdomen  and  lumbar  region,  which  may  become  colicky 
and  radiate  down  the  ureter,  accompanied  by  evidences  of  nervous 
dyspepsia  and  constipation.  The  pain  decreases  when  the  patient 
lies  down. 

(c)  Those  cases  which,  in  addition  to  the  tumor,  give  the  history 
of  recurrent  attacks  which  have  been  termed  "Dietl's  crises,"  and 
described  on  page  213.  Such  an  attack  is  characterized  by  severe  pain, 
chill,  nausea  and  vomiting.  The  pain  radiates  along  the  ureter.  There 
is  but  Httle  urine  passed  during  the  attack,  but  following  it  there  is 
the  passage  of  a  large  quantity  of  urine  in  a  short  time.  During  the 
attack  itself  the  kidney  may  be  greatly  enlarged  and  tender,  but  this  dis- 
appears with  the  acute  syndrome.  The  urine  contains  red  blood-cells  in 
moderate  quantity  after  the  attack,  and  not  during  it,  as  occur  in  renal 
colic. 
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Differential  Diagnosis. — (a)  Movable  kidney  must  be  differen- 
tiated from  a  corset  liver.  This  is  very  difficult  if  they  are  both  present 
on  the  right  side.  Diagnosis  is  aided  by  laying  the  patient  on  the  opposite 
side,  as  recommended  by  Israel,  when  one  can  separate  the  lower  edge 
of  the  liver,  which  is  always  more  or  less  sharp,  from  the  kidney. 

{h)  From  the  cystic  tumors  of  the  liver  and  enlarged  gallbladder. 
These  have  a  distinct  respiratory  mobility,  and  are  much  nearer  the 
surface  than  a  kidney.  They  cannot  be  replaced  into  the  renal  region 
like  a  floating  kidney,  and  the  tumor  itself  is  continuous  with  the  liver, 
while  in  the  case  of  the  kidney,  especially  when  the  colon  is  inflated, 
there  is  an  area  of  tympany  between  the  tumor  and  the  kidney. 

(c)  Tumors  oj  the  Colon  and  Stomach. — Here  the  history  of  the  case 
will  show  either  the  symptoms  of  a  pyloric  stenosis  or  an  enterostenosis, 
and  there  will  be  more  or  less  emaciation.  The  inflation  of  the  colon 
or  of  the  stomach  will  show  more  accurately  the  relation  of  the  tumor 
to  these  structures,  and  in  the  case  of  the  pyloric  tumor,  examination 
of  the  stomach  contents  will  throw  additional  Hght. 

(d)  Pedunculated  Ovarian  and  Uterine  Tumors. — Their  connection 
with  the  uterus  through  the  ovarian  ligament  can  be  determined  by 
bimanual  examination;  the  floating  kidney  shows  the  characteristic 
form  and  can  be  readily  replaced. 

3.  Diseases  of  the  Kidney  which  are  Accompanied  by  Enlargement. 

Pyonephrosis  and  pyelonephritis  have  been  discussed  on  page  278 
Tuberculosis  and  nephrolithiasis  are  taken  up  on  pages  417  and  420. 

Hydronephrosis. — This  causes  a  tumor  which  is  either  constantly 
prominent,  or  is  intermittent  in  its  presence.  This  latter  form  is  most 
often  accompanied  by  floating  kidney,  recognition  of  which  enables  the 
diagnosis  of  the  condition.  The  hydronephrotic  enlargement  of  the 
kidney,  Hke  all  renal  tumors,  appears  from  beneath  the  costal  arch  in 
the  lateral  aspects  of  the  abdomen.  Bilateral  palpation  enables  the  tumor 
to  be  brought  either  nearer  to  the  abdominal  wall  or  to  become  more 
prominent  posteriorly  in  the  space  between  the  last  rib  and  the  crest  of 
the  ilium.  If  the  hydronephrosis  is  a  recent  one,  the  tumor  itself  is  firm. 
If  it  is  of  longer  duration,  distinct  fluctuation  may  be  found.  The 
tumor  lies  behind  the  inflated  colon,  has  a  marked  degree  of  mobility, 
and  its  surface  is  uniformly  smooth. 

The  differential  diagnosis  of  this  form  of  renal  enlargement  has  been 
discussed  under  the  subjects:  echinococcus  of  the  Hver;  cystic  enlarge- 
ment of  the  gallbladder;  cysts  of  the  pancreas;  ovarian  tumors;  tumors 
of  the  spleen,  and  neoplasms  of  the  kidney,  from  all  of  which  it  must 
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be  differentiated.     In  renal  tumors  it  may  be  said,  in  general,  that  they 
lie  behind  the  colon,  and  this  assists  in  the  diagnosis. 


4.  Renal  Neoplasms. 
Neoplasms  of  the  kidnev  which  may  be  recognized  clinically  are  of 
two  varieties: 

1.  Polycystic  kidneys  (Fig.  231). 

2.  Malignant  tu- 
mors. 

I.  Polycystic      Kid- 
neys. 

The  diagnosis  may 
be  made  from  the  as- 
sociation of  one  or 
more  of  the  following 
symptoms  and  physi- 
cal findings. 

(a)  The  presence 
of  bilateral  tumors 
with  nodulated  sur- 
faces, having  all  of  the 
characteristics  of  renal 
tumors  as  given  on 
page  356.  Quite 
rarely  a  tumor  is  only 
to  be  felt  on  one  side. 
A  palpable  tumor  is 
present  in  25  per  cent, 
of  all  cases. 

(b)  The  symptoms 
of  a  chronic  intersti- 
tial nephritis,  viz., 
high-tension  pulse, 
cardiac    hypertrophy, 

large  quantities  of  urine  with  low  specific  gravity  containing   a  trace 
of  albumin  and  few  casts.     Rarely  uremic  coma  occurs. 

Differential  Diagnosis. — These  cases  can  be  differentiated  from 
chronic  interstitial  nephritis  with  attacks  of  hematuria  by  the  fact  that  the 
hematuria  in  nephritis  is  never  as  severe  as  in  polycystic  disease,  and 
the  further  fact  that  in  the  latter  bilateral,  palpable  tumors  are  present 
in  25  per  cent,  of  the  cases. 


Fig.  230. — Relations  of  Renal  Tumor   of    Right  Side    to  In- 
flated Colon. 
I,  Renal  tumor;   2.  transverse  colon;  the  inflated  ascending  colon 
lies  in  front  of  the  tumor.     A  similar  retroperitoneal  condition  may  be 
due  to  unusual  position  of  a  pancreatic  cyst  simulating  a  renal  tumor. 
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From  hydronephrosis  it  can  be  distinguished  by  the  unilateral  occur- 
rence, the  smooth  surface  and  greater  regularity  of  a  hydronephrotic 
tumor. 
2.  Malignant  Tumors. 

The  diagnosis  of  a  mahgnant  neoplasm  of  the  kidney  may  be  made 
from  a  consideration  in  each  case  of  five  factors  which  vary  greatly  in 
value  and  in  frequency. 

These  are: 

1.  Hematuria. 

2.  Pain. 

3.  Tumor. 

4.  Cachexia. 

5.  Metastases. 

I.  Hematuria  occurs  in  about  70  per  cent,  of  all  cases  as  the  first 


Fig.  231. — External  View  of  Congenital  Cystic  Kidney.     (See  page  359.) 

symptom,  and  is  especially  frequent  in  hypernephroma ta.  The  hemor- 
rhage occurs  spontaneously,  independent  of  exercise,  may  be  quite  large 
in  amount  and  last  for  months.  Quite  often  casts  of  the  ureter,  in  the 
form  of  worm-like  clots,  are  found  in  the  urine. 

The  hematuria  of  renal  calculus  is  increased  or  caused  by  exercise, 
is  never  as  great  in  amount  as  in  tumor,  does  not  last  as  long,  and  is 
usually  accompanied  by  colic. 

In  tuberculosis  the  hematuria  is  small  in  amount,  not  influenced  by 
exercise,  and  accompanied  by  pus  and  tubercle  bacilli  in  the  urine. 

The  hematuria  of  polycystic  kidney  is  rarely  as  profuse  as  that  of 
malignant  tumor  and  does  not  last  as  long  and  is  accompanied  by  the 
signs  of  high  vascular  tension  and  polyuria. 


TUMORS   OF   THE   KIDNEY. 


361 


Hematuria  in  chronic  nephritis  is  rarely  as  marked;  there  are 
never  worm-like  clots,  and  one  finds,  in  addition,  the  cardiovascular 
changes  characteristic  of  this  disease. 

It  is  impossible  to  distinguish  the  hematuria  known  as  essential  or 
idiopathic  from  that  due  to  mal- 
ignancy unless  tumor  or  cachexia 
is  present.  This  form  of  hemat- 
uria, however,  runs  a  more  chronic 
course. 

2.  Pain.  This  is  very  rarely 
the  first  symptom.  When  present, 
it  is  of  a  dull,  dragging  character, 
referred  to  the  lumbar  regions  and 
radiating  to  the  thigh.  During  an 
attack  of  hematuria  the  passage  of 
the  worm-like  clots  causes  typical 
renal  colic  in  the  case  of  renal 
tumors. 

3.  Tumors.  The  majority  of 
cases  in  adults  are  hypernephro- 
mata  or  sarcomata,  while  in  chil- 
dren the  latter  form  predomin- 
ates. The  physical  characteristics 
of  such  renal  tumors  may  be 
summed  up  as  follows: 

{a)  The  colon  when  inflated, 
lies  in  front  of,  or  on  the  inner  side 
of  the  renal  tumor.  The  latter 
may  be  pushed  so  far  inward  by  a 
large  mass  that  there  is  no  tym- 
pany over  the  tumor  when  the 
colon  is  inflated  (Fig.  230). 

{h)  The  tumor  can  best  be  pal- 
pated by  the  bimanual  method 
shown  in  Fig.  185 .  By  alternately 
raising  the  posterior  and  depress- 
ing the  anterior  hand  during  expiration,  the  size,  consistency,  and  char- 
acter of  the  surface  may  be  ascertained.  A  second  method  is  to  lay 
the  patient  on  the  healthy  side  and  then  palpate  bimanually. 

(c)  The  general  outlines  of  the  kidney  may  be  retained.    These  are 


Fig.  232. — Anterior  View  of  a  Case  of  Sarcoma 
OF  THE  Kidney  in  a  Boy  of  Five  (case  of  Dr.  I. 
A.  Abt). 

K,  Outline  of  kidney;  L.  outline  of  greatly  en- 
larged liver. 
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the  concave  inner  and  convex  outer  borders,  and  the  blunt,  rounded, 
low^er  pole. 

When  the  tumor  is  quite  locahzed  in  the  lower  pole,  or  very  large, 
the  resemblance  to  the  normal  shape  is  absent. 

{d)  Renal  tumors  cause  a  fullness  in  the  space  between  the  last 
rib  and  the  crest  of  the  ihum  (ihocostal  space).  They  he  nearer  the 
anterior  abdominal  wall  than  does  the  normal  kidney. 

{e)  The  tumor  may  be  so  large  as  to  occupy  almost  the  entire  ab- 
dominal cavity,  as  in  the  case  shown  in  Figs.  232  and  233,  so  that  it  is 
impossible  to  determine  from  which  organ  the  tumor  has  its  origin. 

(/)  Benign  tumors,  with  the  exception  of  single  and  multilocular 
cysts,  seldom  give  rise  to  palpable  tumors.  Malignant  tumors  cause  an 
irregular  round  mass  with  a  nodular  surface  and  rapid  growth.     If 


Fig.  233. — Side  View  of  Same  Child  Shown  in  Fig.  232  (Sarcoma  of  the  Kidney). 
K,  Outline  of  kidney  on  the  abdominal  wall;  L,  left  edge  of  enlarged  liver. 


retrograde  changes  or  softening  are  marked,  the  tumor  may  feel  hke  a 
cystic  one. 

{g)  Renal  tumors  when  small  have  a  moderate  range  of  passive  but 
practically  no  respiratory  mobility. 

4.  Cachexia.  This  is  usually  not  marked  until  the  tumor  attains 
a  large  size  (Fig.  232).  Emaciation  is  more  rapid  and  marked  in  children 
(Fig.  232)  than  in  adults.  One  must  distinguish  the  marked  anemia 
resulting  from  hematuria  from  a  cachectic  condition.  Occasionally  a 
renal  tumor  is  accompanied  by  quite  marked  elevations  of  tem- 
perature. 

5.  Metastases.  There  are  no  symptoms  which  are  characteristic 
of  the  growth  of  the  renal  tumor  into  the  renal  vein  or  vena  cava.  One 
should  always  bear  in  mind  the  tendency  of  malignant  tumors  to  locate 
secondary  foci  in  bones.  This  must  always  be  thought  of  when 
symptoms  occur,  referable  to  the  extremities,  in  a  patient  suffering 
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from  hematuria  and  cachexia,  since  the  metastasis  may  be  the  first 
symptom. 

Differential  Diagnosis  of  Renal  Neoplasms. — i.  Retroperi- 
toneal Sarcoma. — These  He  nearer  the  median  line  and  cause  but  little 
displacement  of  the  colon.  When  they  are  large  they  may  involve  the 
kidney  so  that  a  differentiation  is  impossible. 

2.  Ovarian  Tumors. — The  pedicle  may  often  be  felt  to  be  connected 
with  the  uterus  or  adnexa.  The  intestines  lie  above  and  to  its  outer  side 
(Fig.  219).  The  ovarian  tumor,  unless  very  large,  can  be  traced  to  the 
pelvis,  while  a  renal  tumor  appears  to  come  from  beneath  the  costal 
arch  and  causes  bulging  of  the  loin. 

3.  Splenic  Tumors. — These,  if  large  or  when  the  characteristic  shape 
is  obHterated,  may  be  impossible  to  differentiate  (Fig.  228).  If  smaller, 
the  characteristic  notched  edge  and  smooth  surface  aid  in  distinguishing 
them.  In  addition,  the  splenic  tumor  lies  in  front  of  the  inflated  colon 
and  is  not  accompanied  by  hematuria. 

4.  Tumors  of  the  Liver. — When  the  renal  tumor  is  moderately  large 
a  zone  of  resonance  is  found  between  it  and  the  liver.  The  renal  tumor 
causes  more  bulging  of  the  lateral  aspects  of  the  abdomen,  is  accompanied 
by  hematuria  and  blood-casts  of  the  ureter.  Hepatic  tumors  lie  more 
anteriorly  and  in  front  of  the  colon,  unless  the  latter  is  adherent  to  their 
anterior  surface. 

RETROPERITONEAL  TUMORS. 

Tumors  of  the  pancreas  and  kidney  have  been  considered  on  pages 
344  and  356  respectively.  The  remaining  varieties  of  retroperitoneal 
tumors  are  {a)  lipomata;  {h)  cysts;  {c)  sarcomata. 

{a)  Lipomata. — These  are  among  the  relatively  more  common  new- 
growths.  Although  they  are  not  malignant,  they  are  fatal  to  life,  on 
account  of  the  enormous  size  Avhich  they  attain,  pushing  adjacent 
organs  aside.  Such  patients  complain  of  a  slowly  growing  tumor, 
steady  emaciation,  and  dyspnea.  In  some  cases  there  is  edema  of  the 
lower  extremities,  intestinal  or  gastric  indigestion  from  pressure  of  the 
growth.  At  times  there  is  vomiting  or  diarrhea  or  vesical  disturbances. 
Examination  will  show  a  tumor  generally  upon  one  side  of  the  median 
line,  which  is  semifluctuating  and  lobular,  or,  if  fibrous,  it  will  be  hard 
and  nodular.  Mobility  from  side  to  side  may  be  present.  The  trans- 
verse colon  is  apt  to  lie  in  front  of  the  tumor,  but  the  stomach  may  be 
pushed  far  to  the  side,  together  with  the  small  intestines.  Lipomata 
must  be  differentiated  from  retroperitoneal  cysts  and  sarcomata,  tumors 
of  the  pancreas  and  kidney,  etc. 
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(b)  Cysts. — The  origin  of  these  may  be  from  the  pancreas  or  be 
chylous,  or  they  may  be  due  to  the  echinococcus,  or  to  a  retroperitoneal 
hematocele,  or,  finally,  some  belong  to  the  teratomata.  Mesenteric 
cysts  may  also  originate  here. 

Pancreatic  cysts  are  described  on  page  344.  Chylous  or  lymph  cysts 
may  form  large  tumors  in  any  portion  of  the  abdomen.  They  contain  a 
turbid  or  milky  fluid.  Blood  cysts  may  start  from  injury,  from  hemor- 
rhage in  hemophilia.  They  form  rapidly  in  any  part  of  the  abdomen. 
Blood  cysts  involving  the  iliopsoas  are  not  rare.  The  symptoms  simu- 
late those  of  tuberculous  hip  disease  (page  725).  Echinococcus  cysts 
occur  less  often  than  in  the  peritoneal  cavity.  The  teratoid  tumors  vary 
from  simple  dermoids  to  the  most  complex,  containing  hair,  bones,  etc. 
They  may  reach  enormous  size.  The  diagnosis  of  these  various  cysts  is 
not  easy.  The  presence  of  a  tumor,  tense  and  fluctuating,  which  dis- 
places the  stomach  and  intestines,  combined  with  evidences  of  pressure 
upon  the  circulation,  as  shown  in  dilated  veins  (Fig.  228),  ascites,  ana- 
sarca, should  lead  to  the  suspicion  of  a  retroperitoneal  cyst.  The  colon 
and  stomach  should  be  insufflated  in  order  to  bring  out  their  position. 
Aspiration  is  not  justifiable. 

(c)  Sarcomata. — These  may  be  primary  or  secondary.  In  the  latter, 
the  primary  growth  can  usually  be  found  in  the  ovaries,  testis,  prostate, 
or  lower  extremities.  The  primary  tumors  may  start  from  the  fascia, 
periosteum,  glands,  vessel-sheaths,  or  from  a  misplaced  organ  or  genito- 
urinary rest.  The  rate  of  growth  of  these  primary  sarcomata  is  more 
rapid  than  that  of  the  lipomata,  but  they  do  not  attain  so  great  a  size. 
The  diagnosis  is  very  difficult.  Obscure  digestive  symptoms,  associated 
with  rapid  loss  of  weight  and  deep-seated  tumors,  are  the  chief  factors  in 
the  diagnosis.  Intestinal  obstruction  of  varying  degree  is  also  present. 
The  viscera  are  displaced  as  in  a  lipoma  (page  363),  and  one  can  usually 
ascertain  that  the  growth  is  retroperitoneal  by  insufflating  the  colon 
(Fig.  230),  whereby  it  will  be  found  in  front  of  the  growth. 

ASCITES. 

The  presence  of  free  serous  fluid  in  the  peritoneal  cavity  may  either 
simulate  or  obscure  the  existence  of  abdominal  tumor  so  that  it  is  neces- 
sary to  recognize  the  physical  signs  caused  by  such  fluid.     These  are: 

1.  Widening  of  the  abdomen. 

2.  A  wave-like  impulse,  upon  tapping  with  the  fingers  of  one  hand, 
felt  by  the  other  hand  laid  flat  upon  the  opposite  side  of  the  abdomen. 

While  the  patient  is  lying  on  his  back  percussion  shows  the  median 
portions  to  be  tympanitic  (Fig.  219).     This  is  the  opposite  of  the  percus- 
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sion  findings  in  ovarian  cyst  (Fig.  219),  unless  the  latter  is  accompanied 
by  ascites.  When  the  patient  lies  on  one  side,  the  opposite  flank  becomes 
tympanitic,  but  this  changes  to  dullness  when  he  is  rolled  upon  his  back 
again. 

The  diagnosis  of  an  as- 
cites is  confirmed  by  in- 
serting a  trocar  in  the 
median  line  midway  be- 
tween the  navel  and  sym- 
physis pubis,  and  obtain- 
ing a  clear  straw-colored 
fluid  of  low  specific  grav- 
ity containing  a  small 
amount  of  albumin. 

In  tuberculous  and  car- 
cinomatous processes  the 
fluid  is  at  times  hemor- 
rhagic, but  this  is  incon- 
stant. In  these  cases  a 
multilocular  condition 
may  exist  and  more  than 
one  puncture  may  be  nec- 
essary to  obtain  the  fluid. 
In  chylous  ascites  the  fluid 
is  milky. 

Having  ascertained 
the  presence  of  an  ascites, 
one  must  attempt,  either 
before  or  after  the  re- 
removal  of  the  fluid,  to  de- 
termine its  cause.  This 
may  be  local  or  gen- 
eral. 
Local  causes: 

(a)  Obstruction  of  the  portal  circulation,  due  to : 
Cirrhosis  of  the  Hver. 

Neoplasms  of  the  liver. 

Abdominal  tumors  which  compress  the  inferior  vena   cava  or 
portal  vein. 

(b)  Tuberculous  or  simple  proliferative  peritonitis. 

(c)  Neoplasms  of  the  peritoneum. 


Fig.  234.^The  Areas  of  Dullness  in  a  Case  of  Encap- 
sulated Intraperitoneal  Fluid. 
This  illustration  is  the  front  view  of  the  patient  shown  in 
Fig.  235.  I,  Indicates  the  size  of  the  encapsulated  abscess, 
which  was  of  a  tuberculous  nature,  lying  between  the  abdominal 
wall  and  the  agglutinated  coils  of  intestines  within  the  peritoneal 
cavity,  extending  upward  between  the  right  lobe  of  the  Hver  and 
the  thoracic  wall.  2,  Indicates  the  area  of  external  prominence 
on  account  of  which  the  case  was  at  first  thought  to  be  one  of 
hydronephrosis. 
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{d)  Tumors    of    the    abdomen — especially  ovarian    cysts,    uterine 
fibroids  impacted  in  the  pelvis,  etc. 

{e)  Obstruction   of   receptaculum   chyli   or   duct   leading   from   it. 
Traumatism  to  the  receptaculum  chyH  may  cause  a  chylous 
ascites,  as  in  a  case  reported  by  Dr.  W.  E.  Morgan. 
General  causes : 

(a)  Cardiac  affections. 

{h)  Renal  diseases. 

{c)   Chronic  pulmonary  diseases  such  as  emphysema  or  sclerosis. 


TUMORS  DUE  TO  INFLAMMATORY  EXUDATES  OR  TO  TUBERCULOUS 

PERITONITIS. 

Tumor-like  masses  may  follow  many  of  the  acute  and  chronic  ab- 
dominal affections,  especially  appendicitis  and  inflammations  of  the 
female  pelvic  viscera.  The  tumor-like  induration  around  some  gastric 
ulcers  is  referred  to  on  page  383.  Massive  exudates  often  bind  adja- 
cent coils  of  intestine  together  in  such  a  manner  as  to  closely  simulate 
neoplasms  on  palpation.  The  history  of  a  preceding  inflammation  is  of 
the  greatest  aid  in  making  a  diagnosis  in  these  cases.  Often  some 
tenderness  and  muscular  rigidity  coexist. 

Tuberculous  peritonitis  is  more  fully  discussed  on  page  399.  It  may 
give  rise  to  tumors  simulating  those  having  their  origin  from  the  various 
viscera  referred  to  in  this  section  in  one  of  four  ways. 

{a)  Encapsulated  exudates  (see  Figs.  234  and  235). 

{h)  Through  puckering  of  the  omentum.  This  causes  a  transverse, 
hard,  elongated  tumor,  lying  just  above  the  umbihcus,  although  it  has 
been  found  in  the  right  iliac  region. 

{c)  In  an  occasional  case,  after  an  ascites  has  been  tapped  one 
can  feel  the  tumor  due  to  contracted  and  adherent  coils  of  intestine 
(Fig.  236). 

{d)  The  presence  of  tumor-like  masses  in  children  due  to  enlarged 
tuberculous  mesenteric  glands  with  or  without  accompanying  ascites. 

The  diagnosis  may  be  made  if  there  are  tuberculous  foci  elsewhere, 
especially  of  the  cervical  lymph-nodes.  When  this  is  accompanied  by 
emaciation  and  evening  rise  of  temperature,  the  diagnosis  is  rendered 
almost  certain,  but  both  of  these  may  be  absent,  as  in  the  case  shown  in 
Figs.  234  and  235.  The  tumors  are  often  accompanied  by  pains  and 
digestive  disturbances  in  tuberculosis.  One  should  never  omit  a  rectal 
and  vaginal  examination.  The  history  of  tuberculous  environments  or 
of  eating  the  flesh  or  milk  of  tuberculous  cattle  is  of  value  also. 
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TUMORS  DUE  TO  ANEURYSMS  OF  THE  ABDOMINAL  AORTA  OR  ITS 

BRANCHES. 

Aneurysms  of  the  abdominal  aorta  and  its  larger  branches  may  give 
rise  to  palpable  tumors  which,  in  general,  are  readily  recognized.  When 
grasped  between  the  thumb,  on  one  side,  and  the  fingers  on  the  other 
(Fig.  451);  these  tumors  have  an  expansile  pulsation  and  a  systolic  thrill. 
Auscultation  shows  a  systolic 
murmur.  These  signs  may, 
however,  be  rather  indistinct 
if  the  aneurysmal  sac  is 
nearly  obliterated.  Under 
such  circumstances  the  tumor 
can  be  recognized  as  being 
aneurysmal  only  by  exclusion 
(Fig.  237). 

In  the  majority  of  cases  it 
is  impossible  to  diagnose  an- 
eurysms of  the  coeliac  axis,  or 
its  branches,  or  of  the  renal 
arteries.  When  palpable, 
however,  they  show  the  same 
signs  as  do  those  of  the  aorta. 

The  writer  recalls  one 
case  of  aneurysm  of  one  of 
the  branches  of  the  superior 
mesenteric  artery  which 
caused  a  very  mobile  tumor 
whose  nature  was  not  recog- 
nized before  operation. 

Aneurysms  of  the  iliac  ar- 
teries are  often  easily  palpa- 
ble (Figs.  237  and  238). 
Those  of  the  external  ihac 
cause  a  firm,  immovable  tu- 
mor in  the  iliac  fossae  whose  nature  can  be  determined  by  the  presence 
of  the  characteristic  expansile  pulsation,  of  a  thrill  and  murmur. 

Differential  Diagnosis. — An  unusually  marked  pulsation  of  the 
abdominal  aorta  occurring  in  neurasthenics  is  often  erroneously  diag- 
nosed as  an  aneurysm.  It  lacks  the  typical  expansile  pulsation  of  an  an- 
eurysm and  the  thrill  is  absent. 

Tumors  of  the  pylorus  or  pancreas  lying  over  the  abdominal  aorta 
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Fig.  235. — Encapsulated  Tuberculous  Peritonitis. 
Shaded  area  indicates  the  false  membrane  found  at  the 
time  of  operation,  which  separated  the  abscess  cavity  from 
the  stomach  and  intestines,  which  were  adherent  to  each 
other,  and  pushed  to  the  posterior  and  left  portions  of  the 
abdominal  cavity.  This  is  the  side  view  of  the  same  case 
represented  in  Fig.  234. 
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may  have  apparent  pulsation  through  the  transmission  to  them  of  the 
arterial  movements.  When  the  patient  is  placed  in  the  knee-chest  po- 
sition, these  tumors  of  intraperitoneal  origin  lose  this  pulsation. 

They  lack  the  expansile  character  of  aneurysm,  and  one  can  usually 
recognize  their  nature  by  the  other  signs,  such  as  the  tests,  etc.,  des- 
cribed. 

Pulsating  tumors  filling  up  the  entire  iliocostal  space  and  lateral  ab- 
dominal regions  are  usually  due  to  the  rupture  of  an  abdominal  aneurysm 
into  the  retroperitoneal  tissues. 


Tubercle. 


Fig.  236. — Coils  of  Intestine  in  a  Case  of  Tuberculous  Peritonitis. 
The  label  pseudomembrane  leading  to  a  cross  shows  how  these  false  membranes  bind  the  different  coils  of 
ntestine  to  each  other.     The  serous  surfaces  of  the  various  coils  show  innumerable  tubercles  covered  by  this  false 
membrane. 

ABDOMINAL  TUMORS  HAVING  THEIR  ORIGIN  IN  THE  PELVIC  VISCERA 

OR  BONES* 

Only  those  tumors  are  mentioned  in  which  the  enlargement  is 
sufficient  to  cause  the  growth  to  rise  out  of  the  pelvis. 

I.  Distended  Urinary  Bladder. — In  both  sexes  the  enormously 
distended  urinary  bladder  (Fig.  217)  has  been  mistaken  for  a  neoplasm  or 
an  encapsulated  collection  of  fluid.  Ascites,  an  encapsulated  exudate, 
and  ovarian  cysts  are  also  among  the  tumors  with  which  it  has  been  con- 
founded. 
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The  diagnosis  may  readily  be  made  from  the  history,  shape  of  the 
tumor,  and  its  position  in  the  median  Hne  (Fig.  217),  aided,  where  neces- 
sary, by  catheterization,  which  is  followed  by  the  disappearance  of  the 
tumor.  Wherever  any  question  exists,  and,  in  fact,  to  aid  palpation  of 
tumors  of  the  lower  half  of  the  abdomen  in  general,  the  patient  should 
be  catheterized. 

2.  Osteosarcomata. — Sarcomata  arising  from  the  inner  aspect  of 
the  OS  innominatum  must  be  suspected,  if  the  tumor  is  found  in  the 
iliac  fossa,  is  fixed,  hard,  and  gives  the  history  of  rapid  growth. 

3.  Neoplasms  of 
Lymph-nodes. — T  u  m  o  r  s 
arising  from  the  lymph- nodes 
lying  along  the  pelvic  brim 
are  rare  and  are  accompa- 
nied by  evidences  of  a  pri- 
mary growth  or  by  inflam- 
matory symptoms.  They 
may  often  be  palpated 
through  the  rectum  or 
vagina. 

4.  Tumors  arising  from 
the  pelvic  viscera  of  the 
female  are  the  following: 

1.  Pregnant  uterus. 

2.  Large  uterine  myoma- 
ta  which  extend  into  the  ab- 
dominal cavity. 

3.  Pedunculated  uterine 
and  ovarian  tumors. 

4.  Large  ovarian  tumors. 
The    possibihty    of    the 

presence  of  the  first  named 
condition  must  never  be  for- 
gotten in  the  diagnosis  of  tumors  of  the  lower  half  of  the  abdomen  and 
the  signs  of  pregnancy  must  be  sought  for. 

Large  uterine  myomata  are  in  general  of  round  form  and  firm 
consistency.  They  may,  however,  be  quite  soft  and  give  a  sense  of 
fluctuation.  They  can  usually  be  moved  with  the  body  of  the  uterus 
and  if  submucous  are  accompanied  by  severe  menstrual  and  inter- 
menstrual hemorrhages.  When  interstitial,  no  symptoms  are  produced 
except  those  due  to  an  enlarged  uterus. 
24 


Fig.  237. — View  from  Right  Side  of  Tumor  of  Abdomen 
(r)  DUE  TO  AN  Aneurysm  of  the   External  Iliac 
Artery. 
Note  the  prominent  varicose  veins  over  the  region  of  the  tro- 
chanter.    This  is  the  same  case  as  shown  in  Fig.  238. 
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Pedunculated  Ovarian  and  Uterine  Tumors. — These  may  have 
such  a  long  pedicle  as  to  permit  the  tumor  to  be  moved  or  palpated, 
as  the  case  may  be,  from  the  pelvis  to  the  costal  arch,  unless  they  are 
fixed  by  adhesions,  imder  which  circumstances  it  is  almost  impossible 
to  recognize  their  nature  before  operation.  If  not  thus  fixed,  bimanual 
examination  will  often  reveal  the  pedicle  and  its  relation  to  the  pelvic 
viscera. 

Larger  Ovarian  Tumors. — These,  unless  colossal,  can  be  recog- 
nized by  the  fact  that  they  rise  out  of  the  pelvis,  and  their  pedicle  can 
often  be  traced  toward  the  uterus,  especially  by  bimanual  examination. 

They  cause  contrasting  physical  signs  to  those  of  ascites  unless  ac- 
companied by  the  latter.     These  signs  are  prominence  and  dullness  over 


Fig.  238. — Lateral  View  of  Tumor  of  Abdomen  due  to  Aneurysm  of  the  External  Iliac  Artery 
Causing  Prominence  in  Right  Iliac  Region. 
-  ■  .   ,  Note  the  extensive  varicose  veins  along  the  outer  aspect  of  the  thigh. 

the  pubes  and  in  the  median  regions,  but  tympany  in  the  flanks  (Fig. 
219). 

The  diagnoses  of  the  various  smaller  pelvic  tumors  arising  from  the 
uterus  and  adnexa  are  not  considered  here,  as  they  are  fully  discussed 
in  the  special  books  on  gynecology. 


Diseases  of  the  Pharynx  and  Esophagus. 

The  chief  lesions  of  the  pharynx  which  are  of  general  surgical  interest 
are:  {a)  retropharyngeal  abscess;  {h)  tumors  of  the  tonsils;  {c)  naso- 
pharyngeal polyps. 

{a)  Retropharyngeal  abscesses  may  be  acute  or  chronic  in  their 
course.     The  presence  of  such  an  accumulation  must  be  suspected  when 
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symptoms  of  dyspnea  due  to  some  obstruction  high  up  in  the  respiratory 
tract  are  present.  The  finger  inserted  directly  backward  encounters  a 
soft  bulging  along  the  posterior  wall  of  the  pharynx.  Such  abscesses  may 
gravitate  and  present  externally  along  the  anterior  border  of  the  sterno- 
cleidomastoid. 

(b)  Tumors  (neoplasms)  of  the  tonsils  are  either  carcinomata  or 
sarcomata.  The  diagnosis  may  be  made  from  the  characteristic  in- 
durated ulcer  in  the  former  and  the  age  (above  fifty)  in  carcinoma  and 
the  rapid  enlargement  in  sarcoma. 

(c)  Nasopharyngeal  polyps  belong  to  either  the  fibromata  or  fibro- 
sarcoma. They  grow  either  from  the  nose  into  the  pharynx  or  are  pri- 
mary at  the  base  of  the  skull.  The  symptoms  are  those  of  gradually 
increasing  nasal  obstruction,  accompanied  by  symptoms  of  pressure  upon 
the  adjacent  parts. 

STRICTURE  OF  THE  ESOPHAGUS. 

The  esophagus  extends  from  the  level  of  the  cricoid  cartilage  to  the 
cardiac  end  of  the  stomach.  The  beginning  is  15  cm.,  the  termination 
40  cm.,  from  the  teeth  (Fig.  239).  There  are  certain  points  where  the 
esophagus  is  normally  constricted,  and  these  must  be  borne  in  mind 
when  an  examination  with  bougies  for  a  suspected  stricture  is  made. 
These  narrow  points  are  (Fig.  239)  : 

1.  At  the  beginning,  opposite  the  cricoid  or  15  cm.  from  the  teeth. 

2.  Opposite  the  bifurcation  of  the  trachea  or  26  cm.  from  the  teeth. 

3.  Where  it  penetrates  the  diaphragm  or  37  cm.  from  the  teeth. 
Methods  of  Examination. — The  most  frequently  employed  method 

of  examination  for  esophageal  stricture  is  the  use  of  graduated  bulbous 
bougies  passed  in  the  manner  shovm  in  Fig.  240.  Instead  of  the  flexible 
bougie  with  or  without  an  olive-shaped  tip,  one  can  use  a  gum-elastic 
stomach-tube.  The  patient  should  be  seated  on  a  low  chair  with  head 
bent  backward.  Holding  the  patient's  tongue  down  with  the  index- 
finger  of  the  left  hand,  the  bougie  is  passed  directly  back  to  the  posterior 
wall  of  the  pharynx,  where  the  resistance  prevents  further  progress  in 
that  direction.  The  bougie  or  gum-elastic  stomach-tube  is  then  directed 
downward,  great  care  being  employed  to  avoid  perforating  a  carcinomat- 
ous area  or  a  diverticulum.  It  is  advisable  to  begin  with  a  large  size  and 
reduce  the  caliber  if  it  is  impossible  to  pass  the  first  one.  The  esophago- 
scope  has  been  employed  for  the  purpose  of  locating  strictures  by  Gott- 
stein  and  others,  but  it  requires  great  dexterity,  so  that  for  general  pur- 
poses we  rely  on  the  above  two  methods. 
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When  a  genuine  resistance  is  met  the  bougie  is  withdrawn  and  the 
distance  of  the  stenosis  from  the  teeth  is  noted. 

Other  methods  of  locating  strictures,  such  as  auscultation  posteriorly 
while  the  patient  swallows  water,  are  seldom  employed  and  are  not  so 
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Fig,  239. — Normal  AND  Pathologic  Conditions  of  the  Esophagus. 
In  all  of  the  diagrams  B  represents  the  bifurcation  of  the  trachea  into  the  two  main  bronchi;  D  is  the 
diaphragm,  and  S,  cardiac  end  of  the  stomach.  I,  Normal  esophagus:  i,  Showing  the  normal  point  of  narrowing 
at  its  junction  with  the  pharynx;  2,  opposite  the  bifurcation  of  the  bronchi;  3,  at  the  diaphragm.  II,  Loca- 
tion of  most  frequent  diverticula  of  the  esophagus:  H,  Cervical  form  of  pulsion  or  pressure  diverticulum;  M, 
ocation  of  traction  diverticulum  opposite  bifurcation  of  trachea;  L,  location  of  diverticulum  close  to  car- 
diac end  of  stomach.  Ill,  Sacculated  condition  of  esophagus  or  so-called  idiopathic  dilatation  as  tlie  result  of 
spasm  of  the  cardiac  end  of  the  esophagus  (cardiospasm),  IV,  Diagrammatic  representation  of  most  frequent 
seats  of  stenosis  or  stricture  of  the  esophagus:  A,  Arch  of  aorta;  i,  stenosis  as  a  result  of  carcinoma  of  the 
lower  end  of  pharynx  and  beginning  of  esophagus;  2,  stenosis  as  a  result  of  pressure  from  tumors  of  the  neck; 
3,  stenosis  as  a  result  of  aneurysm  of  the  arch  of  the  aorta;  4,  stenosis  as  a  result  of  caustic  or  lye  strictures; 
these  latter  may  extend  along  the  entire  length  of  the  esophagus;  5,  stenosis  as  a  result  of  carcinoma  of  the 
lower  end  of  the  esophagus  and  cardiac  end  of  stomach. 


reliable  as  the  passage  of  flexible  spiral  metal  or  hard-rubber  bougies.  In 
every  case  it  is  advisable,  in  addition  to  instrumental  examination,  to  in- 
sert the  index-finger  into  the  pharynx,  since  one  may  at  times  be  able  to 
palpate  a  malignant  growth  at  the  beginning  of  the  esophagus.     An  at- 


STRICTURE    OF   THE    ESOPHAGUS. 


373 


tempt  should  be  made  to  recognize  not  only  the  location  but  also  the 
nature  of  the  stricture  if  one  exists. 

Within  recent  years  bismuth  and  similar  substances  which  cast  a 
shadow  in  a  skiagraph  have  been  employed  to  locate  strictures  of  the 
esophagus,  and  also  in  cases  of  diverticula  and  dilatation.  The  patient 
is  given  about  one  ounce  of  bismuth  subnitrate  mixed  with  bread  or 
potato  and  instructed  to  swallow  it.  The  substance  lodges  above  the 
point  of  stenosis,  as  shown  in  Fig.  241,  causing  a  distinct  shadow  in 
cases  of  dilatation.  One  gets  a  spindle-shaped  shadow  corresponding  to 
the  extent  of  the  dilatation.     Another  method,  to  be  referred  to  below. 


Fig.  240. — Method  of  Passing  Esophageal  Bougies  in  Order  to  Deterhine  the  Level  of  a  Stric- 
ture. 
Note  how  the  patient's  head  is  held  slightly  backward,  the  left  hand  being  placed  upon  the  forehead,  while 
the  right  hand  grasps  the  bougie  in  a  manner  similar  to  that  of  holding  a  penholder,  no  force  being  used. 


is  also  employed,  consisting  in  having  the  patient  swallow  a  bag  filled 
with  shot,  which  gives  rise  to  a  shadow  at  the  point  of  stenosis  or  within 
the  sac  of  the  diverticulum. 

Diagnosis. — The  diagnosis  of  esophageal  stricture  in  general  may 
be  made  from  the  following : 

1.  History  of  difficulty  in  swallowing  accompanied  by  the  regurgita- 
tion of  food  or  mucus,  often  mixed  with  blood. 

2.  History  of  some  etiologic  factor  mentioned  below  under  the  head 
of  cicatricial  or  extra-esophageal  or  malignant  causes.  The  exclusion 
of  a  neurotic  cause  of  the  stenosis  must  always  be  made. 
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3.  The  results  of  the  local  examination  with  the  bougies,  stomach- 
tubes,  esophagoscope,  or  an  x-ray  after  bismuth  has  been  swallowed. 

The  diagnosis  of  the  cause  of  the  stricture  may  be  made  by  excluding 
the  following  in  their  order: 


Fig.  241. — X-RAY  OF  a  Case  of  Stricture  of  the  Esophagus  Opposite  the  Bifurcation  of  the  Trachea. 
The  outlines  of  the  bismuth  shadow  have  been  traced  in  white. 


I.  Cicatricial  Strictures. — These  give  the  history  of  having  swal- 
lowed caustic  liquids  or  having  had  some  disease  which  could  produce 
esophageal  ulcerations,  such  as  syphilis  or  typhoid  fever.     The  bougie 
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meets  a  firm  resistance  which  responds  readily  to  treatment  by  graduated 
bougies. 

2.  Strictures  due  to  Pressure  from  External  Causes. — This  group  in- 
cludes pressure  upon  the  esophagus  from  aneurysm  of  the  arch  of  the 
aorta,  enlarged  cervical  or  retrosternal  goiter,  especially  when  malig- 
nant, enlarged  cervical  and  bronchial  glands,  tumors  of  the  neck  or  medi- 
astinal tissues,  rarely  pericardial  effusions,  and  lastly  by  esophageal 
diverticula. 

It  is  unnecessary  to  consider  the  diagnosis  of  these  various  extra- 
esophageal  causes  of  strictures  here,  as  they  are  discussed  under  the  re- 
spective headings. 

3.  Carcinomatous  or  Malignant  Strictures. — This  is  by  far  the  com- 
monest cause  of  stricture  of  the  esophagus  in  patients  above  forty,  and 
especially  after  the  age  of  fifty  years. 

The  dysphagia  common  to  all  strictures  appears  in  carcinoma,  gradu- 
ally accompanied  by  progressive  emaciation  and  loss  of  strength.  The 
other  symptoms  vary  according  to  the  situation  of  the  carcinoma. 

{a)  If  at  the  beginning  of  the  esophagus  (Fig.  239)  there  is  immediate 
regurgitation  of  the  food  and  early  enlargement  of  the  cervical  lymph- 
nodes.  In  one  case  recently  seen  the  patient  consulted  the  writer  in  re- 
gard to  the  tumor  of  the  neck  before  the  dysphagia  had  become  suffi- 
ciently marked  to  attract  his  attention. 

{h)  If  the  cancer  is  situated  at  the  level  of  the  bifurcation  of  the 
trachea,  hoarseness  and  aphonia  are  marked. 

(c)  If  situated  close  to  the  cardiac  end  the  regurgitation  of  food 
occurs  much  later,  often  ten  to  fifteen  minutes  after  being  swallowed. 

The  bougie  is  arrested  at  the  beginning  of  the  carcinoma  and  no 
force  should  be  employed  in  passing  through  it.  A  sudden  improvement 
in  the  stenosis  symptoms,  points  to  ulceration  of  the  cancer.  Late 
sequelae  of  malignant  stricture  are  perforations  into  the  pleural  cavity  or 
mediastinum. 

4.  Spasmodic  Stricture. — This  fourth  variety  of  stricture  is  com- 
paratively rare  and  can  usually  be  distinguished  from  the  cicatricial, 
extra-esophageal,  and  malignant  forms  by  the  history  and  the  physical 
examination.  The  spasmodic  strictures  occur  in  nervous  hysterical 
women,  but  may  occur  in  elderly  men,  and  are  often  associated  with 
hypochondriasis  or  true  hysteria.  The  bougie  is  often  temporarily 
arrested  at  the  point  of  spasm,  but  by  waiting  a  short  time  it  can  be 
passed  through  the  stricture  readily,  especially  under  anesthesia. 
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DIVERTICULA  OF  THE  ESOPHAGUS. 

There  are  two  varieties: 

1.  Traction  diverticula  situated  on  the  anterior  wall  opposite  the 
bifurcation  of  the  trachea.  They  are  caused  by  cicatrices  resulting 
from  bronchial  lymph-node  or  pleuropericardial  inflammation,  drawing 
the  anterior  wall  out. 

This  form  cannot  be  diagnosed  unless,  as  rarely  occurs,  food  collects 
within  the  sac  so  that  a  pressure  diverticulum  is  formed. 

2.  Pressure  diverticula  occur  in  three  places  : 

(a)  In  the  pharynx,  causing  at  times  a  tumor  in  the  neck,  referred 
to  on  page  189,  which  can  be  emptied  when  filled  with  food.  This  is 
the  most  frequent  form. 

(b)  At  the  bifurcation  of  the  trachea  developing  from  a  traction 
diverticulum. 

(c)  Just  above  the  diaphragm. 

The  diagnosis  of  a  diverticulum  of  the  pharynx  may  be  readily  made 
if  there  is  a  history  of  a  tumor  of  the  neck,  most  often  on  the  left  side, 
which  develops  during  eating,  can  be  emptied  by  pressure,  and  is  ac- 
companied by  the  regurgitation  of  food.  A  bougie  is  arrested  at  the 
cricoid  and  may  be  passed  into  the  sac  and  freely  moved  about,  so  that 
the  tip  can  be  felt  in  the  neck.  If  situated  lower  down,  other  means  of 
diagnosis  are  employed,  and  the  condition  must  be  differentiated  from 
stricture  and  dilatation  of  the  esophagus,  because  in  all  three  the  symp- 
toms of  regurgitation  of  food  are  present. 

The  methods  of  diagnosis  at  present  employed  to  differentiate  these 
three  varieties  of  pressure  diverticulum  are : 

1.  The  use  of  bismuth  or  similar  shadow-producing  substances  and  a 
skiagraph.  If  the  patient  is  allowed  to  swallow  a  bag  of  bird-shot  or  a 
mixture  of  bismuth  and  bread,  it  often  enters  the  diverticulum  and  gives 
rise  to  a  distinct  shadow. 

2.  A  bougie  enters  the  opening  of  the  diverticulum,  if  the  latter  is 
full,  and  is  arrested  there,  but  meets  with  no  obstruction  and  passes  into 
the  stomach,  if  the  sac  is  empty.  This  intermittent  arrest  of  the  bougie 
is  characteristic  of  deep-seated  diverticula. 

One  tube  can  at  times  be  passed  into  the  diverticulum  and  a  second 
alongside  of  it  into  the  stomach.  If  different  colored  fluids  are  poured 
into  them  separately,  they  will  return  unmixed. 

3.  The  esophagoscope  often  shows  the  opening  of  the  diverticulum, 
but,  as  stated  above,  its  employment  requires  considerable  skill  and 
practice.     A  deep-seated  diverticulum  is  distinguished  from  a  stricture 
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by  the  fact  that  the  arrest  of  the  bougie  is  intermittent  in  the  former  and 
constant  in  the  latter.  (See  method  i,  above.)  It  may  be  differentiated 
from  a  diffuse  dilatation  either  by  the  skiagraph  or  the  Rumpel  test, 
which  is  as  follows : 

A  tube  with  lateral  openings  is  passed  into  the  stomach,  while  a 
second  one  is  passed  into  the  diverticulum.  If  there  is  dilatation,  colored 
fluid  poured  into  the  tube  at  the  point  of  enlargement  will  flow  through 
the  lateral  openings  into  the  stomach.  If  a  diverticulum  is  present  noth- 
ing will  flow  out  of  the  tube  in  the  stomach,  while  from  the  tube  in  the 
diverticulum  all  the  fluid  poured  in  will  be  recovered. 

IDIOPATHIC  DILATATION  OF  THE  ESOPHAGUS. 

This  frequently  follows  a  spasm  of  the  lower  end  of  the  esophagus. 
The  lumen  may  become  enormously  dilated,  so  that  when  a  bougie  is 
passed  it  meets  with  no  obstruction  but  has  a  very  wide  range  of  motion. 
A  skiagraph  taken  after  the  ingestion  of  bismuth  often  shows  a  spindle- 
like shadow.  The  esophagus  will  hold  500  c.c.  of  fluid  instead  of  100 
c.c.  of  fluid.  In  the  majority  of  cases  the  patients  suffer  from  diffi- 
culty in  swallowing,  and  from  regurgitation  of  food  soon  after  eating  or 
several  hours  later.  There  is  great  fetor  and  a  feeling  of  oppression 
in  the  thorax  which  is  only  relieved  by  vomiting.  The  regurgitated  food 
contains  no  HCl,  but  an  excess  of  lactic  acid. 

FOREIGN  BODIES  IN  THE  ESOPHAGUS. 

These  may  be  divided  into  those  which  are  rough  and  those  which  are 
smooth.  The  former  cause  both  obstruction  and  injury  to  the  wall  of 
the  esophagus,  while  the  latter  only  cause  obstruction.  If  situated  high 
up  near  the  opening  of  the  glottis,  foreign  bodies,  like  chunks  of  meat, 
may  cause  asphyxia.  If  they  are  smaller  they  give  rise  to  attacks  of 
cyanosis  and  suffocation.  If  the  foreign  body  is  sharp  it  causes  pain 
which  is  often  referred  to  the  sternum. 

The  diagnosis  may  be  made  from  (a)  the  history,  in  the  majority  of 
cases;  (b)  examination  by  the  various  methods  to  be  mentioned;  and 
(c)  the  symptoms  of  d3^sphagia,  pain,  and  appearance  of  periesophageal 
abscesses  due  to  perforation  of  the  wall  and  infection  of  the  surround- 
ing connective  tissue. 

The  methods  of  examination  are  (a)  the  passage  of  an  olive-tipped 
bougie,  which  is  arrested  where  the  foreign  body  is  lodged  unless  its 
convex  surface  lies  in  the  concavity  of  the  anterior  wall. 

(b)  [Esophagoscopy. 
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{c)   A  skiagraph  is  very  valuable  if  the  foreign  body  is  a  metallic  one. 

{d)  The  finger  should  be  inserted  into  the  beginning  of  the  esophagus 
and  the  laryngeal  mirror  used. 

In  the  preceding  sections  an  effort  has  been  made  to  group  afifections 
as  they  present  themselves  when  we  are  called  to  the  bedside  of  a 
patient  to  make  a  diagnosis. 

As  stated  in  the  preface,  it  was  thought  by  the  author  that  such  a 
grouping  more  nearly  meets  with  clinical  conditions  than  would  one  in 
which  the  injuries  or  diseases  of  each  viscus  were  discussed  separately. 

It  is  impossible,  however,  to  consider  every  condition  under  the  heads 
of  Traumatisms,   Acute  Affections,   and  Tumors  of  the  Abdominal 


Fk;    242. — Pyloric  Stricture  (kind  permission  of  ])r.  W.  J.  Mayo). 

Viscera,  so  that  it  will  now  be  necessary  to  take  up  the  remaining  dis- 
eases of  the  various  abdominal  viscera  which  are  of  interest  from  a  sur- 
gical standpoint. 


SURGICAL  DISEASES  OF  THE  STOMACH. 

Gastroptosis. 
This  may  exist  independently  or  be  associated  with  a  general  splanch- 
noptosis. Normally  the  stomach  extends  to  a  point  two  inches  above  the 
umbilicus.  When  the  ligaments  supporting  the  stomach  are  lengthened, 
the  viscus  slips  below  its  normal  position,  so  that  in  extreme  cases  the 
greater  curvature  may  be  at  the  level  of  the  umbilicus.  The  symptoms 
produced  by  this  downward  displacement  are  those  of  motor  atony  and 
dilatation,  such  as  a  feeling  of  fullness  after  eating  and  flatulency.     Vom- 
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iting  may  occur,  and  at  times  acute  dilatation  takes  place,  causing 
dyspnea,  rapid  pulse,  etc.,  as  the  result  of  displacement  of  the  heart 
(Fig.  558).  The  vomitus  contains  at  times  food  which  was  ingested 
twenty-four  to  forty-eight  hours  previously.  Upon  succussion,  a  splash- 
ing sound  can  be  elicited  over  the  stomach  in  these  cases,  and  the  position 
of  the  viscus  can  usually  be  distinctly  outlined  by  percussion. 

Pyloric  Stenosis. 

Stenosis  of  the  pylorus  may  be  either  congenital  or  acquired.  The 
latter  is  almost  always  the  result  of  a  gastric  ulcer  or  carcinoma,  so  that 
the  diagnosis  will  be  considered  on  pages  381  and  384. 

The  congenital  form  of  pyloric  stenosis  is  not  as  rare  as  formerly 
thought.  It  is  necessary  to  make  a  clear  distinction  between  cases  of 
congenital  pyloric  spasm  occurring  in  infants  and  cases  of  true  congenital 
hypertrophic  pyloric  stenosis.  In  the  former  there  is  only  a  slight  mus- 
cular hypertrophy  at  the  pylorus,  while  in  the  latter  there  is  such  a  marked 
increase  in  muscular  and  connective-tissue  element  at  the  pylorus  as  to 
give  rise  to  a  mass  resembling  a  neoplasm  and  reducing  the  size  of  the 
pyloric  orifice  to  such  an  extent  as  to  produce  almost  complete  obstruc- 
tion. In  true  congenital  stenosis  the  diagnosis  may  be  made  from  the 
history,  combined  with  inspection  and  palpation  of  the  pyloric  region. 
The  symptoms  begin  within  the  first  few  weeks  after  birth.  The  infant 
is  unable  to  retain  any  food,  vomiting  soon  after  it  takes  any  nourish- 
ment. This  is  accompanied  by  marked  constipation  and  rapid  emacia- 
tion. Inspection  of  the  epigastrium  will  reveal  a  prominence  due  to  a 
dilated  stomach  with  visible  peristaltic  waves  from  left  to  right.  On 
palpation  one  can  feel  the  topical  sausage-shaped  firm  tumor  in  the  region 
of  the  pylorus.  This  condition  must  always  be  borne  in  mind  when 
vomiting  occurs  repeatedly  in  very  young  infants. 

Dilatation  of  the  Stomach  in  Adults. 

This  is  most  often  the  result : 

(a)  Of  stricture  or  adhesions  following  the  healing  of  a  round  ulcer. 
.  (b)  Of  malignant  disease  of  the  pylorus. 

(c)   Of  gastric  atony. 

The  diagnosis  of  gastric  dilatation,  whether  congenital  or  acquired,  is 
readily  made  from  the  following: 

Vomiting  is  the  most  prominent  symptom.  At  varying  intervals, 
ordinarily  every  two  or  three  days,  an  enormous  quantity  of  liquid 
mixed  with  undigested  food,  and  of  an  offensive  odor  is  brought  up.  In 
the  intervals  there  is  complaint  of  oppression  after  eating,  eructations  of 
gas,  and  thirst.     Tetany  may  occur  as  an  early  symptom. 
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When  the  stomach  is  full  one  can  easily  demonstrate  a  splashing 
sound  on  succussion.  The  outlines  of  the  distended  organ  are  often 
visible  and  peristaltic  waves  can  be  seen  passing  across  it  toward  the 
pylorus.  When  the  stomach  is  inflated  with  air  the  outlines  become  very 
plain.  In  gastroptosis  both  the  lesser  and  greater  curvatures  are  at  a 
lower  level,  while  in  dilatation  the  lesser  remains  almost  normal,  although 
the  greater  may  even  be  as  low  as  the  symphysis  pubis.  A  history  of 
many  years'  duration,  preceded  by  severe  pain  after  eating  and  either 
melena  or  hematemesis,  speaks  for  ulcer  as  the  cause  of  the  obstruction. 
Rapid  emaciation,  absence  of  HCl  in  the  vomit,  palpation  of  a  tumor, 
speak  for  malignancy.  Adhesions  rarely  cause  a  marked  degree  of 
dilatation. 


Fig.  243. —  Ulcer  of  the  Ijuodenum  ikincl  permission  of  Dr.  \V.  J.  Mayo). 

Gastric  Ulcer. 
Ulcers  of  the  stomach  and  duodenum  can  be  divided  surgically  into 
two  classes,  according  to  W.  J.  Mayo.^  First,  the  indurated  or  calloused 
ulcer  which  can  be  seen  and  felt  from  the  outside  of  the  stomach.  Sec- 
ond, the  nonindurated  mucous  ulcer,  which  cannot  be  identified  from  the 
outside  of  the  stomach  or  duodenal  wall.  The  site  of  the  nonindurated 
mucous  ulcer  does  not  betray  its  presence  by  a  thickening  or  other  sign. 
This  latter  class  usually  involves  only  the  mucosa,  and  belongs  to  the 
class  spoken  of  as  acute  round  ulcers.  These  frequently  occur  in  chlorotic 
young  women  and  give  rise  to  severe  hemorrhage  or  perforation.     Duod- 

^  "Annals  of  Surgery,"  June,  1907. 


SURGICAL   DISEASES   OF   THE    STOMACH.  38 1 

enal  ulcers  frequently  coexist  with  gastric  ulcers,  and  are  found  as  often 
as  the  latter.  The  acute  gastric  ulcer  is  round  or  oval  (Fig.  244)  and  has 
a  punched-out  appearance,  while  the  chronic  indurated  ulcer  is  irregular 
in  shape. 

Diagnosis  of  Gastric  Ulcer. — In  many  cases  the  presence  of  an 
ulcer  of  either  the  stomach  or  duodenum  is  not  suspected  until  the  patient 
is  seen  on  account  of  one  of  the  complications,  such  as  hemorrhage,  per- 
foration, etc.  (see  page  382).  These  latent  ulcers  form  about  20  per  cent, 
of  the  cases  (Savariaud).  In  the  remaining  80  per  cent,  the  symptoms 
are  sufficiently  marked  to  enable  a  diagnosis  to  be  made  in  the  majority  of 
cases.     These  symptoms  are: 

Pain. — This  is  a  prominent  sign  in  many  cases,  but  may  be  absent. 
The  pain  is  usually  well  localized  in  the  epigastrium  and  often  radiates 
to  the  left  shoulder.  It  is  increased  by  taking  food.  The  majority  of 
ulcers  occur  in  the  pyloric  region,  and  pain  is  felt  in  these  from  one  to 
three  hours  after  taking  food.  If  the  ulcer  lies  on  the  lesser  curvature  or 
near  the  cardia,  the  pain  is  felt  almost  immediately  after  eating.  In 
duodenal  ulcer  the  pain  is  at  its  height  from  two  to  five  hours  after 
taking  food,  and  seldom  radiates  beyond  the  epigastrium.  It  entirely 
disappears  or  is  quieted  for  a  time  by  food. 

Vomiting  and  Gas. — This  and  various  signs  of  indigestion  are  fre- 
quently seen  in  cases  of  gastric  ulcer.  Vomiting,  when  present,  generally 
occurs  from  one  to  four  hours  after  eating.  When  pyloric  stenosis  is 
present  as  the  result  of  a  gastric  ulcer  or  as  the  result  of  a  pyloric  spasm, 
there  is  great  discomfort  from  gas,  and  attacks  of  acute  dilatation  may 
occur,  which  is  not  relieved  until  the  gas  is  belched  up. 

Hemorrhage. — Hemorrhage  occurs  in  50  to  80  per  cent,  of  gastric 
ulcers  (Mayo-Robson).  It  may  occur  as  an  acute  gastrorrhagia  in 
young  chlorotic  women  from  the  acute  round  ulcers  described  on  page 
380.  These  are  often  fatal.  In  the  so-called  mucous  ulcer  of  more 
chronic  type  and  in  the  indurated  ulcer  (see  Fig.  242)  bleeding  may  occur 
in  one  of  three  ways:  (i)  Quite  rarely  as  an  acute  fulminating  hemor- 
rhage, either  vomited  or  passed  through  the  bowels.  (2)  As  severe 
bleeding,  which,  although  arrested  temporarily,  tends  to  recur  in  a  few 
hours  or  a  few  days,  and  which,  after  one  or  more  relapses,  may  prove 
fatal.  (3)  Slight,  frequently  recurring  hemorrhages,  tinging  the  vomit 
or  only  found  in  the  feces  upon  making  the  guaiac  or  benzidin  tests.  (See 
books  on  clinical  diagnosis  for  details  of  these  tests).  Of  these  two  tests 
the  guaiac  test  is  the  best,  since  the  benzidin  test  is  very  delicate,  and  is 
of  value  only  when  the  result  is  a  negative  one. 
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Stomach  Contents. — The  presence  of  free  HCl,  especially  if  in  excess, 
in  the  vomit  or  in  the  gastric  lavage  after  a  test  meal,  is  confirmatory 
evidence  of  ulcer,  whereas  the  absence  of  free  HCl  and  the  presence  of 
lactic  acid  are  presumptive  evidence  in  favor  of  malignant  disease. 

Diagnosis  of  the  Complications  of  Gastric  and  Duodenal 
Ulcer. — I.  Perjoration  was  referred  to  in  the  section  on  acute  abdominal 
affections,  page  306.  It  may  be  acute,  subacute,  or  chronic.  The  two 
former  are  described  on  pages  306  and  308.  The  chronic  form  will  be 
considered  under  perigastric  abscess. 


Fig.  244. — Multiple  Ulcers  of  Posterior  Wall  of  Stomach  (A.  D.  Kohn). 
P,  Pylorus.     By  following  the  illustration  downward  from  this  letter,  one  can  note  the  rather  sharp  de- 
marcation between  the  gastric  mucous  membrane,  on  which  the  ulcers  are  situated,  and  the  duodenum,  shown 
at  D.     I,  2,  3,  and  4  are  typical  round  ulcers  showing  great  variation  in  size,  situated  on  the  posterior  wall 
of  the  stomach. 


2.  Perigastric  Abscess  including  Subphrenic  Abscess  due  to  Perjora- 
tion.— The  diagnosis  is  dependent  on  the  history  of  the  ulcer,  as  given 
above,  followed  by  symptoms  of  a  localizd  peritonitis,  usually  of  a  left 
subphrenic  abscess.  There  is  a  history  of  chronic  ulcer  followed  by  ir- 
regular fever,  tenderness  over  the  left  upper  quadrant  of  the  abdomen 
combined  with  physical  signs  over  the  lower  part  of  the  left  side  of  the 
chest,  as  in  empyema.  Occasionally  induration  and  tenderness  are 
present  in  the  epigastrium.     If  a  retroperitoneal  abscess  form,  the  pus 
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may  burrow  toward  the  lumbar  region  and  cause  fluctuation  here.  Gas 
is  more  frequently  present  in  left  than  in  right  subphrenic  abscess,  so 
that  above  the  dullness  there  is  tympany.  Unless  there  is  an  accompany- 
ing pleuritic  effusion,  breath  sounds  are  heard  above  the  upper  level  of 
dullness  and  there  is  respiratory  mobility.  The  three  zones  of  normal 
lung  resonance,  tympany  and  dullness  are  well  shown  in  Fig.  190. 

3.  Hour-glass  Stomach. — This  most  often  follows  cicatrization  of  an 
ulcer  dividing  the  stomach  into  two  halves.  The  diagnosis  may  be  made 
from  the  following  signs  and  tests : 

First,  when  fluid  is  introduced  into  the  stomach  it  seems  to  disap- 
pear altogether,  and  is  not  returned  through  the  tube.  Second,  when 
the  stomach  is  washed  out,  until  the  fluid  returns  clear,  there  is  a  sudden, 
unlooked-for  gush  of  foul  or  often  putrid  fluid.  Third,  on  distending 
the  stomach  with  carbon  dioxid,  the  bubbling  and  gushing  of  fluid 
through  a  narrow  chink  can  be  heard  with  a  stethoscope.  Fourth, 
there  may  be  a  distinct  visible  or  palpable  sulcus  separating  two  dilated 
cavities. 

4.  Perigastric  Adhesions. — These  may  be  recognized  by  pain,  increased 
by  exertion  or  after  eating.  In  some  cases  there  is  more  or  less  dilatation 
with  signs  of  retention  of  food,  such  as  distress  after  eating,  gas  formation, 
and  vomiting.  There  is  also  slight  tenderness  over  the  epigastrium  and 
the  occasional  presence  of  a  palpable  tumor.  There  is  often  a  history  of 
gastric  ulcer  (perigastric  adhesions  in  40  per  cent,  of  the  cases  of  gastric 
ulcer)  or  of  gallstones.  The  tumor  may  resemble  that  of  cancer,  but  is 
never  accompanied  by  the  progressive  emaciation  of  the  latter  condition. 
The  course  is  very  chronic  and  is  frequently  accompanied  by  evidences  of 
biliary  stasis  and  absorption. 

Carcinoma  of  the  Stomach. 
The  fact  that  carcinoma  of  the  stomach  develops  in  an  old  ulcer  is 
being  generally  recognized.  It  is  also  an  accepted  fact  that  about  5  per 
cent,  of  all  of  the  cases  of  gastric  cancer  run  a  latent  course,  so  that  their 
discovery  is  an  accidental  one.  This  is,  of  course,  especially  the  case  in 
cancers  which  develop  in  either  the  anterior  or  posterior  wall  and  do  not 
obstruct  either  the  cardiac  or  pyloric  orifices.  In  cancer  of  the  cardiac 
end  of  the  stomach  the  symptoms  are  essentially  those  of  an  esophageal 
stenosis,  the  most  marked  symptom  being  a  dysphagia.  The  majority 
of  cases  of  carcinoma  of  the  stomach  occur  within  three  inches  of  the 
pylorus.  Moynihan  beheves  that  there  are  two  classes:  (i)  Pyloric 
growths  which  begin  in  the  pylorus  or  within  a  very  short  distance  of  it 
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and  at  the  earliest  stage  begin  to  cause  constriction  there.  (2)  The  pre- 
pyloric growths,  which  almost  always  begin  at  the  same  point  on  the 
lesser  curvature,  ij  to  2 J  inches  from  the  pylorus.  The  latter  form 
spreads  along  the  curvature  in  both  directions,  but  chiefly  away  from  the 
pylorus,  involving  the  latter  relatively  late.  In  the  pyloric  form  the  symp- 
toms are,  from  the  first,  of  an  obstructive  character,  viz.,  those  of  gastric 
dilatation  (page  379)  associated  with  vomiting.  In  the  prepyloric  form 
the  symptoms  are  less  definite,  such  as  loss  of  appetite,  intolerance  of 
solid  food,  uneasiness  after  meals,  occasional  vomiting  of  a  turbid  watery 
fluid  in  small  quantities,  and  loss  of  weight.  The  majority  of  cases  give 
a  clear  history  of  chronic  gastric  ulcer  upon  which  the  carcinoma  is  en- 
grafted, as  in  the  case  shown  in  Fig.  245.  The  diagnosis  can  usually  be 
made  from  the  following  data : 


Gastric  Ulcer. 

Duodenal  Ulcer. 

Gallstones. 

Pain 

Is   usually   present.     It 
is  referred  to  the  epi- 
gastric region  and  radi- 
ates to  the  left  shoulder. 
It  is  increased  by  the 
ingestion  of  food.     If 
the  ulcer  is  along  lesser 
curvature  or  near  car- 
dia,  it  occurs  half  an 
hour  after  eating.     If 
the    ulcer    is    pyloric, 
it  occurs  one  to  three 
hours  after  eating. 

The  attacks  of  pain  run 
in    periods    or    cycles 
lasting  a  few  days  or 
several  months.     It  is 
burning  or  gnawing  in 
character,  and  is  most 
marked    from    two   to 
five  hours  after  eating. 
It    disappears     or     is 
quieted  for  a  time  by 
food,  drinks,  alkalies, 
vomiting,  or  irrigation. 

The  pain  is  sharp  and 
lancinating.  The  at- 
tacks of  pain  have  no 
relation  to  the  inges- 
tion of  food.  They 
are  sudden  in  onset 
and  disappear  as 
rapidlv  as  they  begin. 
The  pain  is  first  felt 
in  the  right  hypochon- 
drium  and  radiates 
to  the  right  shoulder. 
It  may  be  accom- 
panied by  ch  ills, 
fever,  and  sweats. 

Tenderness   . 

Well     marked     in     the 
epigastric  region.  May 
be    diffuse    or    quite 
sharply  localized. 

Often   present   to   right 
of  median  line.    Quite 
marked    if   any  local- 
ized   peritonitis    pres- 
ent. 

Tenderness  and  mus- 
cular rigidity  in  right 
hypochondrium  dur- 
ing or  just  after  at- 
tacks. 

Vomiting  and 
gas 

Vomiting    a    prominent 
symptom  in  many 
cases.     Occurs  one  to 
four  hours  after  eating. 
Attacks      of     distress 
from    gas    similar    to 
those  in  duodenal  ul- 
cer. 

Nausea  and   eructation 
present  in  early  stage. 
Vomiting      commonly 
found    in   later   cases. 
Begins    two    to     four 
hours  after  eating  or  it 
occurs    once    daily  or 
every  two  or  three  days. 
Gas  formation  typical. 
Occurs    two     to     five 
hours  after  eating,  re- 
lieved   by  food,  alka- 
lies, etc. 

Vomiting  after  initial 
pain  and  may  give 
relief.  Intense  nau- 
sea produces  severe 
retching  followed  by 
greenish  bitter  fluid 
and  mucus. 
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Gastric  Ulcer. 


Duodenal  Ulcer. 


Gallstones. 


Hemorrhage - 


Occurs  in  greater  or 
lesser  degree  in  50  to 
80  per  cent,  of  cases. 
In  acute  round  ulcer 
(young  girls)  have 
severe  fatal  hemat- 
emesis.  In  mucous  or 
chronic  indurated 
have  either  severe  fatal 
hematemesis  or  recur- 
rent slight  amounts  in 
vomitus,  less  often  in 
stool. 


Often  present,  either 
microscopically  (tests 
for  occult  blood)  in 
feces  or  have  sudden 
fainting  and  collapse 
with  large  tarry  stools 
(melena).  Blood  in 
small  amounts  more 
often  found  in  feces 
than  in  gastric  ulcer. 


Rare,  and  may  then  be 
onlv  accidental. 


Stomach  con-    Acidity  runs  above  nor-    Same    as    gastric   ulcer. 

tents mal.     Blood    may    be       Blood    seldom    found 

I     found     in     traces     or       except  in  feces. 
j     larger  quantities.  | 


Contents  normal  unless 
adhesions  present. 


Loss    of    nu-    Only  slight,  unless  car-    Loss  of  nutrition  in  later    Rarely  afifected  in  earlv 
trition cinoma  developing  on       cases  only.  stages;    later   onlv  if 

j     ulcer  (see  page  386).     ^  chronic     jaundice., 

I     pancreatic    infection, 


or  cancer. 


Ageandsex..    Occurs  with  about  equal    More   frequent   in   men    More  frequent   in   wo- 
j     frequency  in  men  and       above  middle  age.  men. 

women.  1 


The  presence  of  this  condition  is  diagnosed  if,  in  a  patient  above  the 
age  of  forty,  with  or  without  the  history  of  ulcer,  signs  of  digestive  dis- 
turbances appear  accompanied  by  pain,  anemia,  loss  of  weight,  and 
vomiting, 

(a)  The  history  of  steady,  progressive  loss  of  weight,  without  other 
assignable  cause. 

(b)  The  presence  of  a  secondary  anemia,  both  red  corpuscles  and 
hemoglobin  being  reduced.  In  some  cases  of  cancer  of  the  stomach  the 
clinical  picture  may  be  that  of  a  pernicious  anemia. 

(c)  Pain.  This  is  an  early  and  important  symptom.  At  first  only  a 
heaviness  after  eating  is  noticed,  but  later  it  is  of  a  dull,  gnawing  character 
referred  to  the  epigastrium.  Pain  may  be  entirely  absent,  but  in  about 
80  to  90  per  cent,  of  the  cases  pain  is  a  prominent  symptom. 

(d)  Vomiting  occurs  in  about  85  per  cent,  of  the  cases.  It  is  usually 
a  later  symptom  than  pain.  If  the  stomach  is  dilated,  the  vomit  may  be 
large  in  quantity  every  second  or  third  day.  If  the  stomach  is  small,  the 
vomiting  occurs  oftener  and  in  smaller  quantities.     When  the  tumor  is 
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near  the  pylorus,  it  occurs  from  one  to  two  hours  after  the  taking  of 
food.     At  first  it  is  infrequent,  but  later  is  almost  constantly  present. 

(e)  Hemorrhage.  This  rarely  occurs  as  bright  red  blood,  but  most 
frequently  in  smaller  quantities,  giving  the  vomitus  the  typical  "coffee- 
ground"  appearance  in  the  later  stages. 

(/)  Stomach  contents.  An  analysis  of  the  stomach  contents  after 
a  test  meal  has  been  given  should  be  made  on  several  occasions  at  short 
intervals  in  order  to  draw  accurate  conclusions. 


I-.. 

Fig.  245. — Carcinoma  of  Stomach  Developing  upon  Round  Ulcer  (A.  D.  Kohn). 
This  is  the  primary  tumor  whose  metastases  are  seen  in  the  liver  in  Fig.  224.     C,  Observe  the  sharp  de- 
marcation between  the  carcinoma  and  the  surrounding  normal  mucous  membrane  of  the  stomach.     D,  Mucous 
membrane  of  duodenum.     Observe  the  proximity  of  the  carcinoma  to  the  pylorus.     G,  Lymph-nodes  along 
gastrohepatic  omentum. 


The  constant  absence,  or  great  reduction  of  hydrochloric  acid  and 
the  presence  of  lactic  acid  are  strongly  indicative  of  cancer.  Unfortu- 
nately, these  data  are  often  so  late  in  their  appearance  as  to  be  of  little 
value  unless  present  quite  early.  Occult  or  visible  blood  in  the  stomach 
contents  or  stools  is  of  great  value  in  the  diagnosis. 

On  the  other  hand,  carcinoma  may  exist  although  hydrochloric  acid 
is  present.  The  latter  is  the  condition  frequently  found  in  cases  of 
carcinoma  developing  upon  a  round  ulcer  (Fig.  245). 

The  presence  of  the  Oppler-Boas  bacillus  is  of  slight  value,  but  the 
detection  of  lactic  acid  in  the  stomach  contents  after  a  Boas  test  meal  is 
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of  greater  value.  The  constant  presence  of  blood  intimately  mixed  with 
the  gastric  contents  is  also  of  great  importance,  especially  if  vomited 
alone;  as  hydrochloric  acid  is  absent  in  cases  of  chronic  gastritis  or 
atrophy  of  the  mucosa,  the  value  of  the  presence  of  blood  is  apparent. 

(g)  Tumor.  This  is  the  most  important  symptom,  but,  like  the 
changes  in  the  stomach  contents,  is  often  only  present  at  a  late  stage, 
and  one  should  never  wait  for  the  detection  of  a  tumor  before  making  a 
diagnosis.     The  surface  is  usually  smooth. 

Unless  adhesions  exist  a  tumor  of  the  stomach  is  freely  movable 
(Fig.  220)  and  is  best  felt  when  the  stomach  is  empty.  Usually  the 
tumor  is  located  in  the  epigastric  or  umbilical  regions,  but  in  gastroptosis 
may  be  in  the  right  iliac  region  (Fig.  222).  The  presence  of  an  ascites 
may  render  the  palpation  of  a  tumor  impossible  until  the  fluid  is  aspirated, 
and  this  should,  of  course,  be  done. 

Duodenal  Ulcer.i 

Ulcer  of  the  duodenum  was  formerly  believed  to  be  quite  a  rare 
affection,  but  the  recent  statistics  of  Mayo,  Moynihan,  and  Mayo  Robson 
show  that  it  occurs  almost  as  frequently  as  gastric  ulcer.  The  diagnosis 
of  the  perforation  of  duodenal  ulcer  has  been  discussed  on  page  381, 
under  acute  abdominal  affections.  The  onset  of  pain  in  perforation  of 
duodenal  ulcer  is  very  sudden  and  the  pain  itself  quite  severe.  There  is 
always  considerable  shock  accompanying  the  sudden  onset.  The  upper 
abdomen  is  rigid  and  very  tender.  The  pain  is  at  first,  in  some  cases, 
felt  above  the  umbilicus  to  the  right  of  the  median  line.  In  many  cases 
(see  page  384)  the  pain  is  referred  to  the  appendix.  Later  the  pain  and 
muscular  rigidity  become  general,  accompanied  by  rapid  pulse,  vomiting, 
gradually  increasing  tympany — in  other  words,  the  clinical  signs  of  a 
spreading  peritonitis  (see  page  275).  In  many  of  these  cases  careful 
inquiry  will  elicit  the  history  of  the  symptoms  of  duodenal  ulcer  next  to 
be  enumerated. 

The  majority  of  duodenal  ulcers  occur  in  males  above  middle  age, 
and  are  of  the  indurated  type  described  on  page  383  as  occurring  in 
gastric  ulcer.  The  thinner  wall  of  the  duodenum  permits  of  easier  rec- 
ognition of  this  indurated  ulcer  than  is  the  case  in  the  thicker  walls  of  the 
stomach.  Ulcer  of  the  duodenum  is  nearly  as  common,  according  to 
Dr.  W.  J.  Mayo,  as  gastric  ulcer.  The  diagnosis  of  duodenal  ulcer  can 
usually  be  made  by  a  consideration  of  the  following  symptoms  : 

^  The  author  is  indebted  to  the  excellent  articles  of  Drs.  W.  J.  Mayo  and  Christopher 
Graham  for  many  valuable  points  in  the  preparation  of  this  section  and  the  table  on  page 
384. 
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Pain  and  Tenderness. — The  pain  of  a  duodenal  ulcer  is  usually  felt 
about  two  to  five  hours  after  eating,  and  is  limited  to  the  epigastrium, 
being  quite  often  localized  to  the  right  of  the  median  line.  It  disappears 
or  improves  after  eating,  drinking,  use  of  alkalies,  vomiting,  or  gastric 
lavage.  The  pain  is  of  a  burning  or  gnawing  character,  and  seems  to  ap- 
pear in  cycles  lasting  from  a  few  days  to  several  months.  Tenderness 
is  often  present  to  the  right  of  the  median  line,  and  is  quite  marked  if  any 
localized  peritonitis  be  present. 

Vomiting  and  Gas. — Nausea  and  eructation  are  present  in  the  early 
stages  oftener  than  vomiting.  The  latter  is  quite  commonly  present  in 
the  later  period.  It  begins  from  two  to  four  hours  after  food  is  taken,  or 
it  occurs  once  daily  or  every  second  or  third  day.  Gas  formation  is  very 
t}^ical  of  duodenal  ulcer,  according  to  C.  Graham.^  It  occurs  from  two 
to  five  hours  after  eating  and  is  reHeved  by  drinks,  food,  alkalies  or 
vomiting. 

Hemorrhage. — This  is  not  infrequently  present.  It  may  only  be 
latent,  and  can  then  be  detected  by  the  examination  of  the  feces  for  blood 
by  the  benzidin  or  guaiac  tests.  In  some  cases  severe  hemorrhages  occur, 
the  blood  being  passed  in  the  stool  as  dark,  tarry  masses.  The  onset  of 
such  severe  bleeding  in  duodenal  ulcer  can  be  diagnosed  by  the  occur- 
rence of  sudden  collapse,  accompanied  by  pallor  and  other  signs  of  in- 
ternal hemorrhage  (thirst,  rapid  pulse,  restlessness),  followed  later  by 
black,  tarry  stools. 

Stomach  Contents. — The  analysis  will  reveal  the  same  findings  as  in 
gastric  ulcer,  viz.,  a  degree  of  acidity  which  is  considerably  above  normal. 
Blood  may  be  found  in  traces. 

Complications. — The  compHcations  of  duodenal  ulcer  are  quite 
similar  to  those  of  gastric  ulcer,  viz.,  stenosis,  hemorrhage,  perforation, 
and  the  formation  of  a  periduodenal  abscess  or  of  periduodenal  adhesions. 
Of  these,  perforation  has  been  considered  on  pages  306  and  307.  Steno- 
sis is  very  rare.  The  occurrence  of  abscess  formation  can  be  suspected 
when  pain,  temperature,  tenderness,  rigidity,  occur  in  a  patient  who 
gives  the  history  of  a  duodenal  ulcer. 

GALLSTONES    (CHOLELITHIASIS). 

Many  cases  of  cholehthiasis  are  either  not  recognized  during  life  or 
they  are  found  as  an  accessory  condition  in  operations  for  other  intra- 
abdominal lesions. 

Cases  in  which  a  diagnosis  is  possible,  occur  clinically  in  different 
forms,  as  follows : 

^  "Jour.  Amer.  Med.  Assoc,"  Feb.  9,  1907. 
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1.  Those  seen  during  an  attack  of  biliary  colic  or  of  empyema  of 
the  gallbladder  (see  page  305). 

2.  Those  showing  evidences  of  a  complete  occlusion  of  the  cystic 
duct  by  a  calculus  (see  Fig.  246). 

3.  Symptoms  of  common  duct  calculi  with  or  without  accompanying 
infection. 

4.  Cases  seen  in  the  interval  between  active  symptoms  pointing  lo 
the  bile-passages. 

3.  Common  Duct  Stones. — A  stone  passing  through  the  common 
duct  may  give  rise  to  colic  which  cannot  be  distinguished,  during  the  at- 
tack, from  that  due  to  the  passage  of  a  calculus  through  the  cystic  duct  or 
from  an  attack  of  acute  cholecystitis  with  calculi.  The  most  frequent  lo- 
cation for  common  duct  calculi  is  near  the  ampulla.  The  diagnosis  must 
be  made  between  one  of  two  forms,  according  to  whether  the  lumen  is 
completely  or  incompletely  occluded. 

(a)  Those  causing  complete  obstruction.  These  are  rare  and  may  be 
recognized  by  the  fact  that  the  jaundice  is  deep  and  constant  and  there 
are  no  evidences  of  intrahepatic  infection,  as  in  the  next  group.  They 
must  be  differentiated  from  new-growths  pressing  on  the  common  duct 
by  the  absence  of  emaciation,  and  of  symptoms  indicative  of  cancer  of 
the  pancreas  (page  346)  or  of  the  pylorus  (page  383). 

(b)  Those  causing  incomplete  obstruction  due  to  a  ball-valve  action 
of  the  calculus.  This  is  the  more  frequent  form  and  is  often  accompanied 
by  attacks  of  pain  and  chills  at  irregular  intervals  followed  by  high  fever 
and  a  sweat  as  the  result  of  a  complicating  cholangitis.  Jaundice  be- 
comes marked  and  the  liver  may  be  enlarged  and  tender.  In  a  late  stage 
the  gallbladder  itself  is  contracted  in  the  majority  of  cases.  A  ball- valve- 
like common  duct  stone  may,  however,  occur  without  infection  of  suffi- 
cient intensity  to  cause  symptoms.  The  diagnosis  may  then  be  made 
from  the  history  of  previous  attacks  of  biliary  colic  and  by  variations  in 
the  intensity  of  the  jaundice. 

Differential  Diagnosis. — These  attacks  of  rigors,  etc.,  so  closely 
resemble  those  of  malaria  that  a  mistake  in  diagnosis  has  often  been  made. 
Malarial  paroxysms  occur  with  more  regularity  and  are  less  frequently 
accompanied  by  jaundice,  which,  when  present,  is  not  deep.  Nor 
is  pain  over  the  hypochondrium  present,  and  unless  quinin  has  been 
given,  Plasmodia  can  be  found.  There  is  also  no  leukocytosis  in  malaria, 
as  a  rule,  and  the  spleen  is  enlarged.  Exceptionally  plasmodia  are  not 
found  until  quinin  has  been  given. 

The  presence  of  jaundice  between  the  chills,  and  of  clay-colored 
stools,  should  always  direct  attention  to  the  possibiHty  of  gallstones,  for 
which  the  stools  must  be  searched. 
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The  diagnosis  of  suppurative  cholangitis  has  already  been  referred 
to  (page  272).  The  septic  intoxication  is  more  marked,  the  fever  is  of 
a  more  continuous  type,  the  liver  is  enlarged  and  tender,  and  recovery 
does  not  occur. 

4.  Diagnosis  During  the  Interval.— It  is  this  class  of  cases  in 
which  the  recognition  of  the  condition  is  often  most  difficult,  for  one  has 


Fig.  246. — Diagrammatic  Sketch  of  Various  Locations  of  Gallstones  and  of  Pancreatic  Calculi. 
The  liver  has  been  turned  upward  in  order  to  show  the  gallbladder,  i,  Calculi  in  the  gallbladder;  2, 
calculus  in  cystic  duct;  3,  calculus  in  hepatic  duct;  4,  calculus  in  supraduodenal  portion  of  common  duct; 
5,  calculus  in  retropancreatic  portion  of  common  duct;  6,  calculus  in  ampulla  of  Vater;  7,  calculi  in  intrahepa- 
tic bile-ducts;  8,  pancreatic  calculus  in  duct  of  Wirsung. 


only  the  history  and  the  results  of  the  physical  examination  upon  which 
to  make  a  diagnosis. 

History. — This  is  of  the  greatest  importance,  since  many  cases 
treated  for  years  as  gastralgia,  indigestion,  or  intestinal  coHc,  or  even 
gastric  ulcer,  are  found  to  be  cases  of  gallstones. 

The  history  should  be  directed  toward  the  following  points: 
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"I.  Has  pain  been  present  at  any  time?  If  so,  one  should  secure  a 
detailed  description  of  the  attacks  and  compare  it  with  those  of  typical 
biliary  coUc. 

Such  paroxysms  of  pain  are  less  frequently  observed  than  is  a  dull 
aching  pain  referred  to  the  gallbladder.  This  dull  pain  is  increased  by 
taking  food,  but  is  relieved  by  vomiting  or  by  pressure  over  the  gall- 
bladder. 

The  biliary  colic  pain  is  acute  in  its  onset,  very  severe,  and  disappears 
suddenly,  while  the  dull  pain  above  referred  to  is  more  or  less  continuous. 


Fig.  247. — Method  of  Examination  to  Elicit  Tenderness  of  Gallbladder  (Moynihan). 


Radiation  to  the  shoulders  occurs  in  both  of  these  varieties  of  gallstone 
pain. 

2.  What  alimentary  symptoms  have  accompanied  the  pain  ?  In  the 
majority  of  cases  there  is  a  history  of  nausea  and  vomiting,  accom- 
panying the  more  severe  variety  of  pain,  or  there  is  a  history  of  long- 
continued  digestive  disturbances  with  dull  pain  over  the  gallbladder. 
Jaundice  occurs  so  rarely  in  gallstones  that  its  absence  in  the  history 
must  not  permit  one  to  think  of  excluding  gallstones.  This  is  especially 
true  of  stones  in  the  gallbladder  and  cystic  duct.  Jaundice,  if  of  slight 
degree,  is  difficult  to  detect.    A  good  plan  is  to  look  at  the  roof  of  the 
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mouth  at  the  back  of  the  hard  palate,  where  it  is  often  visible,  if  no- 
where else.  It  is  also  important  to  inquire  in  regard  to  the  presence  or 
absence  of  bile  in  the  stools.  The  jaundice  due  to  carcinoma  of  the 
head  of  the  pancreas  or  to  a  calculus  completely  obstructing  the  com- 
mon duct  is  persistent  and  progressive. 

3.  Have  fever,  chills,  and  sweats  been  present  at  any  time?  Ir- 
regular paroxysms  of  these  three  symptoms,  especially  if  accompanied 
by  jaundice  which  varies  greatly  in  degree,  speak  for  common  duct  stone. 
Continued  fever  with  but  sHght  remissions  indicates  an  empyema  of  the 
gallbladder. 

Physical  Examination. — Palpation  of  the  Gallbladder  Region.— 
One  can  often  detect  hypersensitiveness  of  the  gallbladder  by  pressing 
the  fingers  down  upon  the  gallbladder  as  shown  in  Fig.  218  or  by  the 
method  described  by  Moynihan  and  shown  in  Fig.  247.  In  the  latter 
procedure,  while  sitting  to  the  right  of  the  patient,  the  left  hand  is  laid 
over  the  right  side  of  the  patient's  chest  so  that  the  thumb  lies  along  the 
costal  arch.  As  a  deep  breath  is  taken  the  thumb  is  pressed  upward 
toward  the  under  surface  of  the  liver.  In  addition  to  the  hypersen- 
sitiveness there  is  frequently  rigidity  of  the  upper  end  of  the  right 
rectus. 

Diagnosis  of  the  Location  of  Calculi  if  Arrested  Temporarily 
or  Permanently. — Stones  in  the  Gallbladder. — These  either  cause  no 
symptoms  or  they  are  those  of  an  acute  or  a  chronic  cholecystitis.  The 
diagnosis  of  the  former  is  taken  up  on  page  268.  That  of  the  latter  is 
made  from  the  presence  of  the  dull,  localized  pain  just  described  above, 
and  digestive  disturbances. 

Stones  in  the  Cystic  Duct. — These  cannot  be  distinguished  from 
those  of  the  gallbladder  unless  a  tumor  is  palpable  which  can  be  recog- 
nized as  due  to  a  hydrops  of  the  gallbladder  (page  339),  and  this  is  not 
frequent.  During  the  passage  of  a  stone  from  the  gallbladder  into 
and  through  the  cystic  duct  the  symptoms  are,  for  both,  those  of  biliary 
cohc. 

Stones  in  the  Common  Duct. — Pain  accompanied  by  distinct  rigors, 
irregular  fever,  jaundice  which  varies  in  degree,  and  emaciation  are 
characteristic  of  these  calculi. 

Stones  in  the  hepatic  duct  or  intrahepatic  bile-passages  cannot  be 
recognized  as  such  clinically. 

APPENDICITIS  (CHRONIC). 

The  diagnosis  of  acute  appendicitis  and  its  differentiation  from  other 
abdominal  affections  has  been  discussed  on  page   293.     There  is  a 
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form  of  inflammation  of  the  appendix  whose  clinical  course  differs  some- 
what from  the  acute. 

In  this  class  of  cases  the  patient  has  had  an  acute  attack  which  was 
either  not  diagnosed  or  not  operated  upon.  From  time  to  time  attacks 
of  pain  in  the  right  iliac  region  occur  of  just  sufficient  severity  to  direct 
the  patient's  attention  to  them.  The  pain  is  usually  of  a  dull  aching 
character  and  incapacitates  the  patient  for  work  for  a  day  or  so.  It  may 
be  sharp  and  colicky  in  character,  lasting,  however,  only  a  few  minutes. 
To  the  latter  class  the  term  appendicular  colic  has  been  applied. 

To  those  cases  in  which  mild  attacks  of  dull  pain  occur  the  term 
"chronic  appendicitis"  seems  best  fitted.  Digestive  disturbances,  mu- 
cous stools,  flatulency,  and  alternating  constipation  and  diarrhea  are 
often  associated  with  the  pain.  On  palpation  a  somewhat  tender, 
elongated  mass  can  often  be  felt  in  the  appendix  region,  and  the  patient 
will  usually  refer  the  pain  to  this  point.  There  is  no  accompanying  rise 
of  temperature  or  leukocytosis.  If  adhesions  exist  between  the  adja- 
cent coils  of  intestine,  there  are  indefinite  colicky  pains  which  radiate 
from  the  ileocecal  region  toward  the  rest  of  the  abdomen.  In  palpating 
these  cases  to  confirm  the  diagnosis,  one  will  often  feel  a  cylindrical  mass 
in  the  right  iliac  region,  which  feels  like  a  chronically  inflamed  appendix. 
This  mass  can  be  followed  upward  and  downward  much  further  than  an 
appendix,  and  a  similar  mass  is  always  to  be  felt  in  the  left  ihac  region. 

These  cylindrical  tumors  are  the  markedly  contracted  cecum  and  as- 
cending colon  on  the  right,  and  the  descending  colon  on  the  left  side, 
respectively.  The  condition  is  often  to  be  found  in  thin  individuals, 
especially  in  neurasthenics  who  suffer  from  a  chronic  mucous  colitis,  so 
frequently  accompanying  a  chronic  appendicitis. 

The  differentiation  of  these  chronic  appendicitis  cases,  in  women, 
must  be  made  from  chronic  inflammatory  conditions  of  the  adnexa,  and 
this  usually  can  be  done  by  careful  bimanual  examination ;  if  necessary 
under  an  anesthetic.  In  addition,  the  pain  of  appendicitis  is,  as  a  rule, 
higher  up  than  that  arising  from  the  adnexa.  If  much  inflammatory 
exudation  has  occurred,  it  may  be  impossible  to  differentiate  these  two 
conditions,  and  they  often  coexist. 

From  gallstones  these  cases  of  chronic  appendicitis  can  generally  be 
distinguished  by  the  fact  that  the  tenderness  in  gallstones  is  just  beneath 
the  costal  arch  unless  a  Riedel  lobe  or  hepatoptosis  is  present  (Figs.  187, 
222).  In  appendicitis,  the  tenderness  and  tumor  are  in  the  right  ihac 
region,  at  McBumey's  point,  or  along  the  lower  half  of  the  right  border 
of  the  right  rectus. 
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PRIMARY  NEOPLASMS  OF  THE  APPENDIX. 

This  has  been  regarded  as  such  a  varity  that  the  subject  of  carcinoma 
and  sarcoma  of  the  appendix  has  been  scarcely  mentioned  until  recent 
years.  That  such  neoplasms  occur  in  the  appendix  with  greater  fre- 
quency than  has  been  generally  believed,  can  no  longer  be  denied. 
Harte^  was  able  to  collect  loi  cases  of  primary  carcinoma  of  the  appendix. 
The  majority  of  these  were  found  in  the  tip  of  chronically  inflamed  ap- 
pendices. Some  tumors  were  detected  throughout  the  organ  and  a  few 
were  found  in  a  totally  obliterated  appendix.  The  age  of  the  patients 
ranges  from  ten  to  ninety  years.  Harte  was  also  able  to  collect  six  cases 
of  sarcoma  of  the  appendix.  The  tumors  vary  from  microscopic  size  to 
that  of  a  normal  ovary.  They  will  give  rise  to  symptoms  apart  from  the 
accompanying  appendicitis  only  when  the  growth  has  extended  to  the 
surrounding  tissues,  invading  the  cecum  and  becoming  a  carcinoma  of  this 
organ.  The  appendix  is  hardly  recognizable  at  such  a  time  as  the  pri- 
mary seat  of  the  growth.  There  are  two  classes  of  cases  from  a  patho- 
logic point  of  view:  (a)  the  columnar  cell  type,  as  found  in  the  stomach, 
intestine,  and  other  parts  of  the  ahmentary  tract,  and  (b)  the  spheroidal 
cell  type,  which  closely  resembles  the  basal  cell  carcinoma  of  the  skin. 
The  majority  of  the  cases  belong  to  this  latter  class,  which  explains  why  it 
may  occur  in  early  Hfe.  Ribbert's  theory  of  the  origin  of  these  carcino- 
mata  of  the  appendix  is  generally  accepted  as  the  most  plausible  one,  viz., 
that  the  tumors  develop  from  epithelial  nests  which  have  been  loosened 
from  their  attachments  as  the  result  of  the  chronic  connective- tissue  in- 
flammation. The  disease  starts  in  the  mucosa,  the  latter  being  replaced 
by  spheroidal- cell  growths  from  the  crypts  of  Lieberkiihn.  The  diag- 
nosis of  these  cases  as  neoplasms  is  impossible  before  operation  unless  the 
cecum  is  involved,  when  a  mass  can  be  felt  which  may  be  either  a  car- 
cinoma or  a  ileocecal  tuberculosis  (page  350).  The  history  of  repeated 
attacks  of  symptoms  similar  in  every  way  to  those  of  a  chronically  inflamed 
appendix,  as  described  on  page  393,  is  the  rule.  The  only  way  in  which 
it  can  be  done  is  for  surgeons  to  have  every  removed  appendix  carefully 
examined,  if  possible,  microscopically  as  well  as  with  the  naked  eye 
for  evidences  of  neoplasm. 

PRIMARY  TUBERCULOSIS  OF  THE  APPENDIX. 

That  a  primary  tuberculous  infection  of  the  appendix  occurs  is  now 
beyond  dispute.  The  source  of  the  infection  is  the  result  of  the  ingestion 
of  food,  especially  milk  and  butter  from  tuberculous  cattle.     Tubercu- 

^  "Annals  of  Surgery,"  June,  1908. 
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lous  appendicitis  may  appear  in  either  an  acute  or  a  chronic  form.  The 
former  bears  so  close  a  resemblance  clinically  to  the  ordinary  non-tuber- 
culous forms  of  acute  appendicitis  that  it  has  been  considered  in  connec- 
tion with  that  subject  on  page  394.  The  chronic  form  is  the  more  com- 
mon, and  is  seldom  recognized  as  being  of  tuberculous  nature  until 
operation,  the  symptoms  being  those  of  the  ordinary  chronic  appendiceal 
type.  If  the  disease  has  spread  beyond  the  walls  of  the  appendix,  the 
clinical  picture  changes  to  that  of  an  ileocecal  tuberculosis  (page  350)  or 
of  an  encapsulated  tuberculous  peritonitis  in  the  right  iliac  region  (see 
Fig.  249). 


CHRONIC  INTESTINAL  OBSTRUCTION  (ENTEROSTENOSIS). 

Total  occlusion  of  the  intestine  means  a  complete  obstruction  to  the 
passage  of  feces,  either  through  paralysis  of  the  muscular  fibers  or  owing 
to  mechanical  causes.  The  former,  or  paralytic  ileus,  is  most  often  due 
to  septic  peritonitis,  but  may  at  times  result  from  non-septic  (neuro- 
pathic) causes. 

The  diagnosis  of  this  neuropathic  or  paralytic  form  of  intestinal  ob- 
struction can  rarely  be  made  if  due  to  non-pyogenic  causes.  If  caused  by 
septic  infection,  the  clinical  picture  is  that  of  an  acute  peritonitis.  The 
latter  has  been  discussed  in  connection  with  its  most  frequent  cause. 
Intestinal  obstruction  as  an  acute  process  is  taken  up  in  connection  with 
the  other  acute  abdominal  afifections,  since  the  diagnosis  of  its  exis- 
tence must  be  made  in  connection  with  that  of  these  conditions,  in  the 
majority  of  cases. 

By  chronic  obstruction  of  the  intestine  (enterostenosis)  is  meant  a 
chronic  incomplete  interference  with  the  passage  of  feces.  If,  as  not 
infrequently  occurs,  the  occlusion  of  the  lumen  becomes  complete, 
the  clinical  picture  changes  to  that  of  acute  intestinal  obstruction  (see 
page  319). 

The  only  exception  to  the  above  statement  is  in  those  cases  of  strangu- 
lated hernia  in  which  only  a  portion  of  the  wall  has  been  caught  in  the 
hernial  opening  (acute  partial  enteroceles).  Although  the  lumen  is  not 
completely  occluded  from  an  anatomic  point  of  view,  yet  the  symptoms 
are  the  same  as  those  in  which  the  obstruction  is  complete  and  acute  in  its 
course. 

Diagnosis. — The  diagnosis  of  intestinal  stenosis  is  made  from  a 
study  of  the  history,  the  symptoms,  and  the  physical  examination,  which 
conform  closely  to  the  following : 

I.  Constipation. — This  is  often  the  first  symptom  and  may  exist  for 
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a  long  time  alone.  The  patient  begins  to  notice  that  a  movement  of  the 
bowels  is  difficult  without  a  purgative.  Not  infrequently  the  constipa- 
tion alternates  with  attacks  of  diarrhea.  Constipation  is  an  early  symp- 
tom in  stenosis  of  the  large  but  a  very  late  one  of  the  small  intestine. 

2.  Colic. — Often  this  is  the  earhest  symptom  directing  attention  to  the 
possibility  of  a  stenosis.  The  attacks  of  pain  may  be  quite  severe  or  very 
mild.  The  pain  is  oftenest  localized  at  the  seat  of  the  stenosis,  but  may 
be  quite  diffuse.  These  paroxysms  of  pain  are  often  accompanied  by 
vomiting. 

3.  Visible  Peristalsis. — When  vigorous  peristaltic  waves  can  be 
seen  passing  across  the  abdomen  accompanying  cohcky  pains,  the 
diagnosis  of  enterostenosis  is  easily  made.  The  loops  above  the  stric- 
ture remain  distended  but  a  short  time  and  can  often  be  grasped  by  the 
hands  of  the  examiner. 

4.  Tympanites. — The  degree  of  abdominal  distention  varies  accord- 
ing to  the  completeness  of  the  stenosis.  It  may  become  so  marked  as 
to  cause  considerable  dyspnea.  Unsuccessful  efforts  to  pass  flatus  when 
the  abdomen  is  more  or  less  distended  should  direct  the  attention  of  a 
physician  toward  the  possibiHty  of  an  enterostenosis. 

5.  Condition  0}  Feces. — The  presence  of  obstinate  constipation,  al- 
ternating at  times  with  diarrhea,  has  already  been  mentioned.  If  the 
obstruction  is  low  down,  diarrhea  may  be  almost  constantly  present. 
Blood  and  pus  in  the  feces  are  often  found,  but  are  not  pathognomonic  of 
an  enterostenosis.  If  ribbon-like  bands  of  fecal  matter  are  constantly 
passed  they  are  of  great  value  in  making  a  diagnosis. 

6.  The  examination  oj  the  abdomen  for  a  palpable  or  visible  tumor, 
and  bimanual  examination  oj  the  rectum  and  pelvis  in  general  in  both 
sexes,  should  be  a  matter  of  routine  in  every  case.  In  high-seated  rectal 
strictures  due  to  carcinomata,  proctoscopy  is  often  the  only  means  of 
making  an  early  diagnosis  (see  page  401). 

7.  The  history  of  the  case  may  throw  some  light  on  the  probable  seat 
and  nature  of  the  process.  Progressive  loss  in  weight  accompanied  by 
symptoms  of  enterostenosis  speak  for  malignancy  (page  353). 

8.  One  should  inquire  carefully  for  a  history  of  syphilis,  of  tuberculosis, 
of  previous  typhoid,  of  dysentery,  or  of  operations  involving  the  various 
abdominal  viscera,  including  the  rectum. 

In  regard  to  the  diagnosis  of  the  seat  of  the  stenosis,  the  localization 
of  the  pain  and  of  the  peristalsis  may  be  of  aid,  in  addition  to  the  facts 
learned  from  abdominal  and  pelvic  examination. 


CONGENITAL    IDIOPATHIC   DILATATION   OF   THE   COLON. 
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CONGENITAL  IDIOPATHIC  DILATATION  OF  THE  COLON  (HIRSCH- 
SPRUNG'S DISEASE). 

Owing  to  the  great  resemblance  which  the  cHnical  picture  of  this  in- 
teresting condition  bears  to  that  just  described  under  enterostenosis,  it 
has  seemed  advisable  to  call  attention  to  it  at  this  point.     Hirschsprung 


_^f -./•_.  I 

Fig.  248. — Congenital  Dilatation  of  Colon  (Hirschsprung's  Disease). 
Showing  how  liver,  heart,  and  the  abdominal  viscera  are  all  displaced  by  the  enormously  dilated  viscus. 


in  1886  first  described  a  case  of  enormous  dilatation  of  the  colon  which  he 
believed  to  be  of  congenital  origin. 

The  large  intestine  is  the  chief  portion  of  the  gut  which  is  involved. 
The  sigmoid  alone  (Fig.  248)  is  involved  in  more  than  one-third  of  the 
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cases/  The  rectum  and  small  intestine  are  rarely  affected.  There  may 
or  may  not  be  evidence  of  mechanical  obstruction  of  one  form  or  another. 
In  the  congenital  form  there  is  no  definite  mechanical  obstruction  to  be 
found  at  operation  or  autopsy.  The  most  striking  feature  of  the  disease 
is  the  fact  that  the  colon  is  dilated  to  a  diameter  of  six  or  eight  inches 
(Fig.  248).  The  dilated  viscus  almost  fills  the  entire  abdominal  cavity, 
pushing  aside  and  obscuring  the  small  intestines,  liver,  and  displacing  the 
heart  (Fig.  248).  The  large  intestine  disposes  itself  in  two  parallel  limbs, 
running  more  or  less  perpendicularly.  The  marked  abdominal  disten- 
tion and  obstinate  consti- 
pation are  the  most  typical 
evidences  of  the  disease. 
The  distended  abdomen 
may  have  been  observed 
at  birth,  soon  after  or  at 
a  later  period.  The  ab- 
domen is  barrel- shaped 
and  the  largest  circumfer- 
ence is  above  the  umbilicus. 
There  may  be  no  move- 
ment of  the  bowels  for  a 
week  or  even  longer  (three 
months  in  Gay's  case). 
In  children,  the  abdomi- 
nal walls  are  thin  and  peri- 
staltic waves  may  often 
be  observed.  The  dis- 
tended coils  can  at  times 
be  palpated  through  the 
abdominal  wall.  The  area 
of  liver  and  cardiac  dullness  (Fig.  248)  are  both  greatly  reduced.  In 
the  later  stages  dyspnea  and  cyanosis  are  quite  marked.  The  diagno- 
sis is  based  upon  the  chronic  constipation  and  abdominal  distention. 
The  symptoms  are  less  marked  in  adults  than  in  children.  The  disease 
runs  a  very  chronic  course,  although  improvement  occurs  from  time  to 
time.  The  ^-ray  of  the  distended  bowel,  which  has  been  filled  with 
bismuth,  is  of  great  aid  in  doubtful  cases. 

^  The  author  is  indebted  for  much  valuable  information  to  the  article  of  Dr.  Finney 
in  "Surgery,  Gynecology  and  Obstetrics"  of  June,  1908. 


Fig.  249. 


-Area  of  Dullness  in  Extensive  Encapsulated 
Tuberculous  Peritonitis. 


TUBERCULOUS   PERITONITIS. 
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TUBERCULOUS  PERITONITIS. 

In  general,  it  may  be  said  that  tuberculous  peritonitis  occurs  in  live 
forms. 

1.  As  part  of  a  general  miliary  tuberculosis.  As  a  rule,  this 
cannot  be  diagnosed  during  life. 

2.  As  a  latent  disease  whose  presence  is  only  discovered  accident- 
ally at  an  operation  for  other 

conditions. 

3.  An  acute  form  with  ten- 
derness, rigidity,  fever,  etc.,  or 
as  a  slower  form  resembling 
typhoid.  Both  of  these  have 
been  described  in  the  section 
on  acute  abdominal  affections 
(page  272). 

4.  Those  in  which  there  is 
either  an  encapsulated  exu- 
date, or  the  formation  of  a 
firm  mass  resembling  an  ab- 
dominal tumor.  These  have 
been  considered  in  the  section 
on  abdominal  tumors  (page 
355),  but  will  be  enumerated 
again: 

{a)  Tumors  due  to  rolling 
up,  also  called  "puckering  of 
the  omentum." 

{h)  Encapsulated  exudates 
(Figs.  249,  250). 

{c)  Tumors  due  to  retrac- 
tion, thickening,  and  adhe- 
sion of  adjacent  coils  of  intes- 
tine (Fig.  251). 

(d)  Tumors  due  to  enlarged  mesenteric  glands  in  children. 

5.  The  ascitic  form  of  tuberculous  peritonitis. 

The  last-named  cases  present  the  clinical  picture  of  free  fluid  in  the 
peritoneal  cavity.  In  this  variety  the  amount  of  fluid  is  usually  not  as 
great  as  in  ascites  due  to  cirrhosis  of  the  Hver  and  there  is  a  great  ten- 
dency to  early  encapsulation.  If  a  pleurisy  or  other  evidences  of  tuber- 
culosis exist,  the  diagnosis  is  easy,  as  in  the  case  shown  in  Figs.  250  and 


Fig.  250. — Lateral  View  of  Abdomen  in  a  Case  of 
Tuberculous  Peritonitis. 
Same  case  as  showTi  in  Fig.  249.  Note  the  promin- 
ence of  the  lower  half  of  the  abdomen  corresponding  to 
the  area  of  dullness  shown  in  Fig.  249.  Also  observe 
the  emaciation. 
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251.  There  is  often  a  previous  cervical  lymph-node  infection,  or  a  sus- 
picious family  history. 

In  addition  to  the  ascites,  there  is  always  more  or  less  tympanites, 
so  that  the  distention  of  the  abdomen  is  greater  than  the  amount  of 
fluid,  as  evidenced  by  the  dullness,  would  lead  one  to  assume.  There  is 
often  but  little,  if  any,  fever  in  the  ascitic  forms.  There  is  usually 
more  or  less  emaciation,  although  there  are  many  exceptions.  The 
presence  of  an  encapsulated  exudate,  in  addition  to  the  free  fluid,  is 
quite  diagnostic  of  tuberculous  peritonitis.  The  use  of  tuberculin  may 
clear  up  the  diagnosis  in  doubtful  cases,  but  it  should  be  employed 
rarely.     The  various  vaccination  tests  are  described  on  page  828, 

Differential  Diagnosis  of  the  Ascitic  Form. — Ascites  Due  to 
Cirrhosis  of  the  Liver. — An  alcohoHc  history  and  the  presence  of  a 
splenic  tumor,  as  well  as  the  more  marked  enlargement  of  the  superfi- 
cial veins,  speak  for  cirrhosis.  The  ascitic  fluid  in  cirrhosis  is  clear, 
watery,  with  low  specific  gravity,  and  contains  only  a  trace  of  albu- 
min, while  in  tuberculosis  it  contains  more  albumin  and  is  often  floccu- 
lent.  The  presence  of  encapsulated  exudate  also  speaks  for  tuberculo- 
sis as  well  as  slight  evening  rise  of  temperature.  The  inoculation  of 
guinea-pigs  with  positive  results  or  the  use  of  tuberculin  makes  the  diag- 
nosis absolute. 

Carcinomatous  Affections  Involving  the  Peritoneum. — In  this  con- 
dition the  fluid  is  often  hemorrhagic.  Emaciation  is  much  more  rapid, 
and  after  the  fluid  has  been  evacuated  tumor  masses  can  be  felt,  which 
are  harder  and  more  nodular  than  those  due  to  any  tuberculous  process. 


The  Rectum, 
methods  of  examination. 

The  methods  generally  employed  are:  (a)  Inspection;  {b)  Palpa- 
tion; (c)  Use  of  Specula. 

(a)  Inspection. — The  best  method  for  examination  of  the  anus 
and  lower  portion  of  the  rectum  is  in  one  of  three  positions.  Where  one 
is  not  provided  with  assistance,  as  in  ordinary  office  work,  the  genupec- 
toral  position  is  in  general  the  best.  For  hospital  work,  or  where  one  has 
an  assistant,  the  examination  is  best  conducted  with  the  patient  in  the 
lithotomy  or  in  Sims'  (semiprone)  position.  For  the  examination  of  the 
upper  portion  of  the  rectum  the  extreme  knee-chest  (genupectoral)  pos- 
ture is  most  suitable. 

(b)  Palpation. — This  should  never  be  omitted  as  a  portion  of  the 
routine  of  diagnosis  of  abdominal  conditions,  and  especially  where  symp- 
toms pointing  to  rectal  disease  are  complained  of.     The  examination  is 


Fig.  251. — Section  of  a  Coil  of  the  Ileum  from  Case  Shown  in  Fig.  249  Illus- 
trating THE  Pathology  of  Tubercular  Peritonitis. 
Note  the  yellowish  raised  miliary  tubercles  between  which  the  intestine  is  markedly 
hyperemic.  The  veiled  appearance  of  the  upper  half  is  due  to  the  fact  that  in  this  portion 
the  pseudo-membrane  has  not  been  stripped  off  from  the  underlying  tubercles.  This 
membrane  is  shown  in  a  wrinkled  or  rolled  up  manner  at  about  the  middle  of  the  picture. 
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best  conducted  in  either  the  recumbent,  or  knee-chest  position,  the  well 
oiled  index-finger  being  used.  A  box  of  rubber  finger-cots  or  some  heavy 
rubber  gloves  for  this  purpose  should  be  a  part  of  the  armamentarium 
of  every  physician,  since  one  can  palpate  almost  as  well  through  these 
as  with  the  unprotected  finger. 

(c)  Use  of  Specula. — There  are  many  different  kinds  of  rectal  spec- 
ula in  use,  but  a  solid  bivalve  speculum  which  tapers  and  is  open  upon 
both  sides  is  the  best.  The  examination  will  be  greatly  aided  by  the  use 
of  either  an  electric  head-lamp  or  of  a  head-mirror  with  reflected  Hght. 

For  the  examination  of  the  upper  portion  of  the  rectum  the  use  of  a 
proctoscope  is  indispensable. 

A  speculum  should  always  be  well  oiled  before  being  introduced  and 
be  slightly  warm.  The  bivalve  specula  must  never  be  rotated  after 
being  introduced,  but  preferably  introduced  a  second  time  if  it  is  de- 
sirable to  examine  a  different  portion  of  the  rectum. 

For  the  demonstration  of  affections  of  the  lower  half  of  the  rectum 
when  the  patient  is  anesthetized,  the  Sims  or  Simon  vaginal  specula  are 
very  valuable.  The  use  of  other  instruments  may  be  necessary  in  mak- 
ing a  diagnosis  of  special  affections,  such  as  that  of  probes  in  anal  fistula 
or  of  graduated  bougies  to  determine  the  caliber  of  strictures.  The 
latter  are  best  passed  with  the  aid  of  the  proctoscope. 

History. — Before  beginning  the  examination  every  patient's  history 
should  be  taken  as  accurately  as  possible,  as  follows : 

1.  Pain. — What  is  its  character?  Is  it  sharp,  lancinating,  burning, 
throbbing,  or  only  a  sensation  of  pressure  ? 

Relation  to  bowel  movements  ?  Is  the  pain  intermittent  ?  is  it  in- 
dependent of  the  movements?  does  it  precede,  accompany,  or  follow 
them  ?  How  long  does  the  pain  last  ?  Is  it  felt  in  the  rectum  or  around 
it,  or  does  it  radiate  ? 

2.  Bowel  Movements. — Does  constipation  or  diarrhea  exist?  Is  the 
stool  formed  or  loose  ?  is  it  ribbon-like  ?  is  the  odor  marked  ? 

3.  Escape  oj  Blood,  Pus,  etc. — Does  mucus,  pus,  or  bloody  discharge 
exist  ?  How  often  does  this  occur,  in  what  quantity,  and  does  it  accom- 
pany defecation  or  occur  independently?  Is  the  blood  black  and  tarry, 
is  it  fresh  and  red,  or  are  the  feces  merely  streaked  with  blood  ? 

4.  General  Condition. — Whether  any  organic  disease  of  the  heart, 
liver,  or  kidneys  exists  ?  Has  the  patient  a  family  or  personal  history  of 
carcinoma,  tuberculosis,  syphiHs,  or  gonorrhea  ?  Does  any  other  pelvic 
condition  exist? 

5.  Character  oj  Protrusion,  ij  Any. — Does  it  bleed  ?  Can  it  be  readily 
reduced  ?     Does  it  protrude  during  defecation,  or  at  regular  periods  ? 

26 
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CONGENITAL  MALFORMATIONS. 

There  are  four  chief  forms  of  this  condition : 

{a)  Atresia  Ani  (No.  i  of  Fig.  252).— The  anus  is  entirely  absent 
or  only  represented  by  a  shght  depression.  The  bowel  ends  blindly 
and  may  be  separated  from  the  skin  by  a  thin  membrane.  This  is  the 
most  frequent  form. 


ecti  (No.  2  of  Fig.  252).— The  anus  and  rectum 
)p^jpil%e- colon  ends  as  a  blind  sac  at  the  level  of  the 


Fig.  252. — Various  Forms  of  C^tJfekixAL  Malformations  of  Anus. 
B,  Bladder;  R,  rectum;  A,  primitive  anus.     Inj^^re  4  the  white  arrow  shows  the  communication  between  the 

bladdeVand  rectum  (Esmarch). 

Q))  AtresJ 
are  not  dev( 
sacral  promontory.  ■'  There  is  no  indication  externally  of  an  anus. 

(c)  Atresia  Recti  (No.  3  of  Fig.  252). — The  rectum  is  formed  down 
to  the  level  of  the  sphincters.  The  anal  portion  is  normally  formed. 
Both,  however,  end  blindly  and  may  be  separated  only  by  a  membrane 
or  by  a  septum  of  connective  tissue  which  is  i  to  i  J  inches  (3  to  4  cm.) 
thick. 

{d)  Abnormal  Opening  of  the  Rectum  (No.  4  of  Fig.  252).— 
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The  anus  is  closed  and  the  rectum  opens  into  either  the  vagina  or  into 
the  bladder,  or  even  into  the  urethra. 

The  diagnosis  of  v^hich  one  of  these  four  conditions  is  present,  can 
seldom  be  made  before  operation.  As  a  result  of  retention  of  meconium 
the  abdomen  becomes  greatly  distended  and  vomiting  follows.  The  lat- 
ter may  be  feculent  at  an  early  period  or  only  appear  late,  if  a  peritonitis 
has  begun.  In  every  new-bom  child  which  does  not  pass  meconium 
within  six  to  twenty-four  hours  after  birth,  the  anus  should  be  examined. 
A  number  of  these  cases  have  been  operated  upon  successfully  in  which 
such  an  early  diagnosis  was  made. 

INJURIES  OF  THE  RECTUM. 

These  may  be  divided  into  ruptures  and  penetrating  wounds. 

In  the  former  class  belong  (a)  those  which  accompany  a  fracture  of 
the  pelvis,  (b)  those  following  violent  straining  during  defecation.  This 
is  more  apt  to  occur  in  women  who  have  previously  had  a  rectocele. 
(c)  Extension  into  the  rectum  of  perineal  lacerations  during  parturition. 

Penetrating  wounds  follow  stab  or  bullet  wounds,  falls  upon  a 
picket  fence  or  other  sharp  object,  careless  introduction  of  enema  points 
or  of  bougies. 

In  the  diagnosis  of  an  injury  to  the  rectum  the  important  points  are 
the  history,  the  accompanying  internal  or  external  signs  of  injury,  and 
the  escape  of  blood  or  of  intestinal  coils  through  the  anus  or  vagina. 

Later  on  there  are  the  signs  of  infection  with  the  formation  of  an 
ischiorectal  abscess  or  of  a  more  diffuse  perirectal  phlegmon.  If  the 
tear  passes  through  the  peritoneal  attachment  the  signs  of  a  septic 
peritonitis  appear  within  a  few  hours  after  the  injury. 

The  hemorrhage  from  a  wound  or  tear  of  the  rectum  may  be  a  con- 
cealed one,  the  blood  accumulating  in  the  rectum  and  pelvic  colon  while 
the  patient  shows  signs  of  internal  hemorrhage,  such  as  pallor,  syncope, 
rapid  empty  pulse,  restlessness,  etc. 

In  addition  to  the  above-mentioned  symptoms,  a  digital  examination 
and  the  use  of  a  speculum  are  necessary  to  confirm  the  diagnosis. 


FOREIGN  BODIES  IN  THE  RECTUM. 

These  may  be  divided  into  three  classes : 

(a)  Those  which  have  formed  within  the  body,  e.  g.,  gallstones, 
enteroliths,  impacted  feces.     The  last  named  may  attain  the  size  of  a 
child's  head. 
'  >   (tr)  Those  which  have  been  swallowed,  e.  g.,  fish-bones,  peach-stones, 
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rings,  all  sorts  of  objects  swallowed  by  the  insane,  such  as  forks,  spoons, 
nails,  balls  of  hair,  etc. 

(c)  Those  which  are  introduced  through  the  anus,  either  accidentally 
or  with  some  object  in  view,  such  as  aiding  a  bowel  movement  or  in  the 
insane,  or  in  sexual  perverts. 

The  diagnosis  may  be  made  in  many  of  the  cases  if  attention  has 
been  directed  to  the  rectum  through  one  of  the  following  symptoms : 

(a)  The  occurrence  of  tenesmus  accompanied  by  the  passage  of 
blood  or  mucus  in  elderly  people,  who  have  suffered  from  obstinate 
constipation.     In  others  the  first  signs  may  be  inability  to  urinate 

through  pressure  on  the 
urethra. 

(b)  The  occurrence  of 
evidences  of  an  infection  of 
the  perirectal  tissues. 

(c)  The  history  of  swal- 
lowing some  foreign  body 
or  its  introduction  through 
the  anus. 

One  should  never  neg- 
lect under  the  above  con- 
ditions to  make  a  thorough 
digital  examination  and  to 
combine  with  it,  the  use  of 
the  speculum. 


Fig.  253. — Marked  Elephantiasis  of  the  External  Fe- 
male  Genitalia   and   Syphilitic   Condylomata  or 
Rectum. 
1,  Elephantiasis  of  the  clitoris;  2,  elephantiasis  of  left 

labium  majus:  3,  similar  condition  of  right  labium  minus;  4, 

syphilitic  condylomata  of  rectum. 


INFLAMMATORY  PRO- 
CESSES AND  THEIR 
RESULTS. 

These  include :  (a)  Pru- 
ritus    ani,     (b)     proctitis, 


(c)  perirectal  infection 
(phlegmons  and  ischiorectal  abscesses),  (d)  fistulas,  (e)  ulcerations,  in- 
cluding anal  fissure. 

Pruritus  Ani. — This  is  often  associated  with  chronic  constipation, 
hemorrhoids,  etc.,  and  in  some  cases,  no  cause  can  be  found.  It  causes 
an  intense  itching,  especially  at  night.  The  skin  of  the  anal  region 
becomes  of  a  silvery  white  color  and  is  greatly  thickened.  The  disease 
often  appears  periodically  with  each  menstruation  or  pregnancy. 

Proctitis. — This  occurs  in  an  acute  and  chronic  form. 

In  acute  proctitis  there  is  (a)  pain  in  the  rectum  radiating  to  the  coc- 
cyx, perineum,  or  thighs,     (b)  Constant  straining  and  the  passage  of 
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mucus  and  blood.  There  is  intense  pruritus  ani.  (c)  Constant  desire 
to  urinate.  There  may  be  retention  of  urine,  (d)  Both  external  and 
internal  sphincters  are  found  markedly  contracted  when  the  finger  is  in- 
troduced. The  rectum  feels  hot  and  is  very  tender,  and  if  a  speculum 
can  be  introduced  the  mucosa  is  seen  to  be  greatly  congested  and 
swollen. 

Chronic  Proctitis. — The  most  common  causes  in  children  are  the 
presence  of  polypi  or  of  pin- worms;  rarely  it  is  due  to  a  congenital 
syphiHs.  In  adults  it  either  follows  an  acute  attack  or  is  chronic  from 
the  beginning,  and  then  is  most  frequently  due  to  syphilis  or  gonorrhea, 
less  often  to  tuberculosis  or  a  prolapse. 

There  are  two  forms,  a  hypertrophic,  in  which  ulcerations  and  papil- 
lomatous excrescences  occur  on  the  mucosa,  and  an  atrophic  or  stenosing 
form.  The  two  may  be  combined  in  some  cases.  In  the  latter,  which 
is  most  often  due  to  syphilis,  there  is  either  circumscribed  or  more  dififuse 
infiltration  of  the  entire  thickness  of  the  rectal  wall  and  of  the  perirectal 
tissues,  resulting  in  the  formation  of  strictures  (see  page  413). 

The  diagnosis  af  the  hypertrophic  form  may  be  made  if  there  is  a 
history  of  a  preceding  acute  attack  followed  by  frequent  bowel  move- 
ments, consisting  principally  of  pus  and  mucus.  This  condition  may 
alternate  with  constipation.  In  some  cases  there  is  but  Httle  tenesmus 
or  pain,  while  in  others  it  is  very  marked. 

Perirectal  abscesses  and  fistulae  very  often  complicate  the  chnical 
picture,  especially  if  the  pus  cannot  readily  escape  through  the  anus. 

There  is  in  many  cases  the  history  of  a  gonorrhea  or  the  presence  of 
fissures,  hemorrhoids,  or  fistulae.  Examination  with  the  finger  or  specu- 
lum, and  in  some  cases  through  the  proctoscope,  will  confirm  the  diag- 
nosis in  the  hypertrophic  form. 

From  carcinoma,  the  hypertrophic  form  can  be  differentiated  by  the 
fact  that  there  is  soft  mucosa  between  the  individual  polypoid  elevations. 
There  is  also  an  absence  of  the  marked  induration  of  cancer. 

In  many  doubtful  cases  a  microscopic  examination  should  be  made. 

Multiple  polypi  in  children  and  young  adults  may  resemble  it,  but 
these  are  usually  larger  and  there  is  no  ulceration  between  them.  In 
some  cases,  if  ulcerations  exist,  it  is  impossible  to  make  a  distinction. 

Perirectal  Infection. 

Diffuse  Perirectal  Phlegmon. — This  may  follow  insufficient 
drainage  of  an  ischiorectal  abscess  or  arise  through  extension  of  sup- 
puration from  neighboring  structures  like  the  prostate  or  uterus. 

Most  frequently  it  follows  some  operation  upon  the  rectum  in  which 
infection  has  occurred. 
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The  diagnosis  can  be  made  from  the  local  signs  of  infection  in  the 
tissues  around  the  anus  and  those  of  a  general  infection.    These  are 


Fig.  254- — ^Various  Forms  of  Ischiorectal  Abscesses  and  Fistula. 
Fig.  I,  Locations  of  ischiorectal  abscesses:  IR,  Ischiorectal  fossa;  E,  external  sphincter;  S,  internal 
sphincter;  B,  ramus  of  ischium;  U,  space  above  levator  ani  muscle;  TV,  mucous  membrane  of  rectum.  The 
same  figures  apply  to  the  lower  illustration,  i,  Most  frequent  form  of  ischiorectal  abscess,  pushing  skin  of  anal 
region  outward;  2,  submucous  abscess  above  the  internal  sphincter;  3,  abscess  situated  above  levator  ani 
muscle  in  pelvic  connective  tissue;  4,  subcutaneous  extrasphincteric  abscess.  Fig.  2,  On  the  left-hand  side  is 
seen  a  complete  internal  and  external  fistula.  On  the  right  side  is  seen  a  fistula  situated  beneath  the  mucous 
membrane  and  burrowing  deeply  into  the  upper  portion  of  the  ischiorectal  fossa.  IE  of  this  lower  illustration 
represents  an  incomplete  fistula,  having  only  an  external  opening. 


marked  infiltration,  redness,  pain,  and  rise  of  local  and  general  tem- 
perature. 

In  a  case  recently  seen  the  most  marked  symptom  was  a  retention  of 
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urine  through  pressure  on  the  urethra.  The  infiltration  may  extend 
over  the  perineum  toward  the  scrotum  and  resemble  an  extravasation 
of  urine,  but  in  the  latter  there  is  more  involvement  of  the  scrotum,  while 
in  perirectal  phlegmon  the  chief  external  swelling  is  around  the  anus. 
Unless  the  condition  is  relieved  the  septic  infiltration  spreads  and  signs  of 
severe  general  intoxication  appear. 

Circumscribed  Suppuration. — This  occurs  in  other  locations  than 
the  ischiorectal  fossa,  and  it  is  often  of  importance  to  recognize  the  exact 
location  of  a  focus. 

The  abscesses  may  be  divided  (Fig.  254)  into: 

1.  Intrasphincteric  abscesses,  i.  e.,  inside  of  the  sphincter  ani. 

(a)  Subcutaneous. 

(b)  Submucous. 

(c)  Both  of  above  combined. 

2.  Extrasphincteric  abscesses  (ischiorectal). 

3.  Abscesses  of  the  superior  pelvirectal  space  (deep-seated). 

Diagnosis  of  Intrasphincteric  Abscesses. — The  first  sign  is  usu- 
ally pain  referred  to  the  anus,  accompanied  by  tenderness  on  pressure. 
Examination  with  the  finger  will  reveal  in  the  first  variety  (subcuta- 
neous) an  area  of  quite  circumscribed  tender  induration  just  beneath 
the  skin  and  close  to  the  anal  margin.  In  the  submucous  variety  the 
finger  must  be  inserted  through  the  anus.  One  then  feels  a  boggy, 
tender  swelling  just  above  the  anal  margin  beneath  the  mucosa. 
When  these  two  are  combined  (submucocutaneous)  the  external  in- 
durated area  passes  directly  over  into  the  one  situated  within  the  anal 
margin. 

The  local  symptoms  are  accompanied  by  fever,  constipation,  malaise, 
etc. 

In  many  cases  the  abscesses  have  already  ruptured  spontaneously 
when  the  patient  is  examined.  One  will  then  find  an  external  fistulous 
opening  which  does  not  lead  alongside  the  rectum,  as  do  the  true  anal 
fistulae.  In  case  a  submucous  abscess  has  burst,  the  opening  will  be 
found  just  above  the  external  sphincter  and  the  cavity  hes  beneath  the 
mucosa  quite  superficially. 

Extrasphincteric  Abscesses. — These  are  the  varieties  ordinarily 
spoken  of  as  ischiorectal.  They  may  follow  any  of  the  intrasphincteric 
forms  or  arise  in  the  deeper  parts  of  the  ischiorectal  fossa. 

If  the  infection  begins  near  the  skin,  the  symptoms  of  suppuration 
are  more  marked  than  if  it  begins  deeply. 

There  is  pain  referred  to  the  ischiorectal  region  in  the  superficial 
form,  accompanied   by  tenderness  on  pressure.     The  skin  over  the 
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ischiorectal  region  becomes  red,  edematous,  and  hot,  and  there  are  soon 
evidences  of  fluctuation. 

Frequently  the  abscess  breaks  spontaneously. 

In  the  deeper  variety  the  symptoms  are  often  quite  obscure  at  first. 
There  is  deep-seated  pain  accompanied  by  signs  of  general  infection, 
such  as  high  fever,  prostration,  rapid  pulse,  etc. 

If  the  finger  is  pressed  upon  the  ischiorectal  region  either  from  with- 
out or  through  the  rectal  wall,  there  is  considerable  tenderness.  The 
signs  of  infiltration  of  the  skin  of  the  ischiorectal  region  appear  at  a  later 
period. 

If  the  pus  is  not  evacuated  an  abscess  of  the  upper  pelvirectal  space 
may  result,  or  the  pus  may  travel  around  the  rectum  to  the  opposite 
ischiorectal  region.  The  abscess  may  open  spontaneously  at  some  dis- 
tance from  the  anal  margin. 

Abscesses  of  the  Superior  Rectal  Space  (Fig.  254). — These  may 
result  from  suppuration  in  the  prostate,  in  the  periuterine  tissue,  in 
the  rectum  and  bones  of  the  pelvis.  Abscesses  of  this  space  may  also  be 
the  result  of  neglected  ischiorectal  abscesses,  or,  on  the  other  hand, 
abscesses  of  this  space  can  perforate  into  the  ischiorectal  fossa  (Fig.  254). 

The  diagnosis  of  these  abscesses  is  often  very  difficult.  There  is 
deep-seated  pain,  fever,  and  signs  of  general  septic  intoxication.  Locally 
there  is,  in  addition  to  the  pain,  often  retention  of  urine,  constipation, 
and  infiltration  of  the  tissues  around  the  rectum.  Through  rectal  or 
vaginal  palpation  one  can  distinguish  the  point  of  greatest  tenderness. 
The  differentiation  of  this  variety  from  abscesses  of  the  prostate,  pelvic 
abscess,  or  bone  suppuration  is  often  very  difficult,  and  at  times  impos- 
sible, except  from  the  history  and  the  fact  that  the  tenderness  and  in- 
duration in  this  form  are  most  marked  in  close  proximity  to  the  rectum. 

Fistula  in  And. 

The  majority  of  these  follow  an  infection  of  the  perirectal  tissues  with 
abscess  formation,  whether  due  to  the  ordinary  pus  organism  or  the 
tubercle  bacillus. 

The  common  varieties  are  shovm  in  Fig.  254.     They  are: 

1.  Complete.  The  external  opening  is  located  either  close  to  the 
anus  or  at  some  distance  away  in  the  gluteal  or  perineal  regions.  The 
internal  opening  is  usually  posteriorly,  at  the  junction  of  the  two  sphinc- 
ters, seldom  above  it. 

2.  Incomplete  Internal.  There  is  only  an  inner  opening  leading 
into  a  blind  sinus.     These  are  infrequent. 

3.  Incomplete  External.    The  sinus  in  the  majority  of  cases  lies  just 
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beneath  the  skin,  and  it  is  formed  from  one  of  the  intrasphincteric 
variety  of  abscesses  described  on  page  407.  There  are,  however,  a 
number  of  these  which  are  the  result  of  a  complete  fistula  in  which  the 
inner  opening  has  closed. 

The  rarer  varieties  of  fistulas  are : 

(a)  Complete  internal  (both  openings  internal). 

(b)  Complete  external  (both  openings  external  to  the  rectum). 

(c)  Rectovaginal  and  rectovesical. 

(d)  Horseshoe.  (The  sinus  runs  around  the  rectum  like  a  horse- 
shoe. There  are  often  many  external  openings  and  branch  sinuses 
running  in  all  directions.) 

The  diagnosis  of  a  fistula  is  not  difficult  if  an  external  opening  exists 
from  which  pus  is  discharged.  This  may  cease  for  a  time  but  reopen 
again. 

The  incomplete  internal  fistulas  cause  some  pain  on  defecation  and 
the  discharge  of  pus. 

In  order  to  demonstrate  the  course  of  a  fistula  a  flexible  probe  should 
be  used,  aided  by  the  finger  inserted  into  the  rectum.  One  should  never 
use  any  force  in  passing  a  probe  along  the  tract. 

In  the  majority  of  fistulas  the  inner  opening  is  located  posteriorly, 
about  half  an  inch  above  the  anus,  and  can  be  felt  as  a  depression,  or 
more  often  a  slight  elevation.  The  opening  may  in  rare  instances  be  at 
any  point.  At  times  the  injection  of  methylene-blue  into  the  external 
opening  or  the  injection  of  bismuth  followed  by  the  taking  of  an  x  ray 
picture  (Beck)  will  aid  in  finding  the  inner  one. 

The  presence  of  openings  on  both  sides  of  the  anus  indicates  a  horse- 
shoe fistula. 

In  incomplete  internal  fistula  one  feels  an  induration  on  inserting 
the  finger  into  the  rectum  and  a  depression  where  the  fistulous  opening  is 
located.  For  the  diagnosis  of  this,  the  use  of  a  speculum  is  usually 
necessary.  Tuberculous  fistulas  usually  accompany  the  same  disease 
elsewhere,  and  the  external  opening  is  large,  lined  by  pale,  flabby  granu- 
lations, and  the  edges  are  bluish  and  often  undermined.  Non-tuber- 
culous fistulas  may,  however,  exist  in  phthisical  patients. 

Anal  Fissure. 
The  most  prominent  symptom  of  this  condition  is  pain  of  a  severe 
character  on  defecation.  On  account  of  this  pain  there  is  marked  con- 
stipation. The  other  symptoms  are  intense  pruritus  and  reflex  distur- 
bances, such  as  increased  desire  to  urinate.  The  diagnosis  can  be  made 
from  the  severity  of  the  pain  on  defecation  and  from  the  local  examination. 
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The  latter  will  often  show  an  acute  inflamed  external  hemorrhoid,  the 
"  sentinel  pile,"  on  the  inner  side  of  which  the  painful  ulcer  or  fissure  can 
be  seen. 

In  some  cases  digital  examination  is  necessary.  The  sphincter  will 
be  found  tightly  contracted  and  the  finger  or  probe  can  be  made  to  touch 
every  point  until  the  painful  spot  is  found.  The  latter  is  slit-Hke  and 
has  somewhat  hard  edges. 

NON-MALIGNANT  ULCERATION. 

These  may  be  (a)  traumatic,  (b)  catarrhal,  following  acute  or  chronic 
proctitis,  (c)  dysenteric,  (d)  gonorrheal,  (e)  tuberculous,  (/)  syphihtic, 
(g)  varicose. 

The  chief  symptoms  of  all  of  these  are  the  same  as  those  of  a  chronic 
proctitis,  viz.,  the  discharge  of  pus  and  blood  accompanied  by  diarrhea. 
The  evacuations  are  usually  accompanied  by  tenesmus  and  hemorrhage 
in  a  greater  or  less  degree. 

The  diagnosis  can  be  made  (a)  by  taking  an  accurate  history;  (b) 
by  a  careful  examination  of  the  rest  of  the  body  for  evidences  of  syphilis, 
tuberculosis,  etc.;  (c)  by  a  local  examination.  In  almost  all  varieties 
there  is  marked  contraction  of  the  sphincter.  In  syphilis  ulceration  is 
most  frequent  in  the  tertiary  stage,  and  especially  marked  in  the  lower 
part  of  the  rectum.  The  same  is  true  for  gonorrhea.  Both  cause 
marked  infiltration  of  the  rectal  walls  and  multiple  ulcerations. 

Tuberculous  ulcers  have  an  irregular  shape,  are  of  large  size,  have 
undermined  edges,  and  the  base  is  not  indurated.  It  is  most  frequent 
around  the  anal  margin  or  close  to  the  external  sphincter  and  is  often 
accompanied  by  a  fistula. 

In  some  cases  of  rectal  ulceration  an  exact  diagnosis  of  its  nature  is 
very  difficult,  if  not  impossible. 

HEMORRHOIDS. 

These  are  usually  divided  into : 

(a)  External  (covered  by  skin). 

(b)  Internal  (covered  by  mucous  membrane). 

(c)  Combination  piles  (a  and  b  combined). 

It  is  important  from  a  diagnostic  point  of  view  to  distinguish : 

(a)  Those  which  are  secondary  to  pregnancy,  diseases  of  the  heart  or 
liver,  uterus  and  adnexa,  or  to  tumors  of  the  rectum  or  prostate. 

(b)  Those  which  are  primary. 

The  diagnosis  of  hemorrhoids  can  be  readily  made  in  the  majority  of 
cases.     In  the  uncomplicated  cases  the  patients  complain  of  a  feeling 
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of  weight,  of  an  itching  or  burning  sensation  and  occasional  tenesmus. 
There  is  but  Httle  pain  unless  an  ulcer  or  a  fissure  coexists.  If  internal 
hemorrhoids  prolapse  there  is  some  pain  until  they  are  returned. 

In  many  cases  the  patient's  attention  is  first  directed  to  the  rectum  on 
account  of  frequent  bleeding.  The  latter  may  be  quite  profuse  or  be 
small  in  amount  and  occur  with  every  bowel  movement,  so  that  the 
patient  becomes  quite  weak  and  anemic. 

External  hemorrhoids  are  usually  visible  upon  simply  exposing  the 
anal  region.  Internal  hemorrhoids  are  seldom  to  be  seen  unless  the 
patient  strains  or  they  protrude  during  defecation  or  they  have  become 
inflamed. 

External  hemorrhoids  are  either  soft,  fleshy,  bluish  masses,  or  firm 
skin  tags  which  cannot  be  reduced.  If  of  the  softer  variety  they  can  be 
caused  to  disappear  by  pressure,  but  the  mass  rapidly  reappears.  In- 
ternal hemorrhoids  are  covered  with  dark  red,  swollen  membrane. 
They  may  be  single  or  multiple,  the  latter  forming  a  fringe  around  the 
anal  margin  when  they  are  protruded. 

Allingham  distinguishes  three  kinds  of  the  internal  variety — capil- 
lary, venous,  and  arterial.  The  first  named  are  deep  red,  bleed  readily 
and  profusely.  The  venous  are  quite  large,  firm,  of  a  pale  livid  color, 
do  not  bleed  much,  and  readily  protrude.  The  arterial  are  firm,  large, 
bleed  readily,  and  the  blood  spurts  as  from  an  artery. 

Of  these,  the  capillary  and  arterial  are  rare,  the  venous  being  the 
common  variety. 

The  complications  of  hemorrhoids  are  thrombosis,  inflammation, 
strangulation,  and  sloughing. 

Thrombosis  usually  occurs  in  the  external  variety.  The  hemor- 
rhoid becomes  very  hard  and  greatly  enlarged.  It  causes  the  patient 
great  discomfort  and  frequent  attacks  of  tenesmus. 

Inflammation  most  often  complicates  the  internal  variety.  The 
hemorrhoids  become  very  painful  and  firm  and  remain  protruded. 

Sloughing  and  strangulation  are  rare  complications. 


PROLAPSE. 

This  condition  of  protrusion  of  the  rectum  is  quite  frequent  in  chil- 
dren and  in  old  people,  but  may  occur  at  any  age.  It  is  more  frequent 
in  women  than  in  men,  associated  in  the  former  with  general  enteroptosis 
and  uterine  prolapse.  The  most  common  form  is  a  prolapse  of  the 
mucous  membrane  only.  This  is  called  a  partial  prolapse  and  usually 
occurs  in  children. 
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A  complete  prolapse  of  all  the  coats  (Fig.  255)  occurs  less  fre- 
quently than  the  partial  form.     It  is  the  usual  form  in  adults. 

The  diagnosis  of  prolapse  is  easy.  The  protrusion  embraces  the 
entire  circumference  of  the  bowel  and  is  of  reddish  color  with  a  depression 
in  the  center.  The  partial  prolapse  of  children  can  be  readily  reduced 
and  protrudes  only  when  the  child  strains  as  at  a  stool,  etc.  The  com- 
plete prolapse  remains  out  most  of  the  time  and  the  mucous  membrane 
becomes  very  sensitive  and  bleeds  easily.     The  condition  can  be  dis- 


FiG.  255. — Complete  Prolapse  of  the  Rectum 
L,  Depression  corresponding  to  lumen  of  rectum;    PM,  prolapsed  mucous  membrane  of  rectum. 


tinguished  from  hemorrhoids  by  the  fact  that  in  the  latter  the  protrusion 
is  irregular  and  one  can  feel  the  separate,  soft,  dark  blue,  hemorrhoidal 
tumors.  Epithelioma  of  the  anus  feels  quite  hard  and  cannot  be  reduced. 
The  surface  is  often  ulcerated  or  covered  with  cauliflower  excrescences. 
An  intussusception,  when  it  protrudes,  may  resemble  a  prolapse.  The 
finger  when  passed  around  the  edge  of  the  protrusion  will  find  a  groove 
or  sulcus  between  the  skin  and  the  mass,  while  in  prolapse  this  is 
absent. 
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STRICTURES  OF  THE  RECTUM. 

These  may  be  divided  into  annular  and  tubular,  according  to  whether 
the  stenosis  is  circumscribed  or  more  diffuse.  For  diagnostic  purposes  a 
good  division  is  into : 

1.  Extrinsic,  caused  by  pressure  from  without,  as  from  cancer  of  the 
prostate  or  rectum  or  from  pelvic  exudates,  or  tumors  of  the  bones  of  the 
pelvis. 

2.  Intrinsic,  due  most  often  either  to  (a)  syphilis,  (b)  carcinoma, 
or  (c)  gonorrhea. 

Congenital,  traumatic,  dysenteric,  and  tuberculous  strictures  are  very 
rare  in  their  occurrence  and  their  existence  is  denied  by  many  experienced 
proctologists. 

The  diagnosis  of  the  existence  of  a  stricture  is  not  difficult  from  a 
consideration  of  the  symptoms  and  local  findings.  As  to  the  etiology  of 
any  particular  case,  the  question  is  a  more  difficult  one.  The  most 
prominent  symptom  is  constipation,  which  may  increase  to  complete 
stenosis,  followed  by  symptoms  of  intestinal  obstruction.  In  some  cases 
the  first  symptom  is  a  persistent  diarrhea,  accompanied  by  marked 
tenesmus.  In  the  non-malignant  cases  there  is  a  frequent  discharge 
of  pus  and  mucus.  Pain  is  not  a  prominent  symptom,  but  in  the 
malignant  cases  there  may  be  marked  radiation  of  pain  along  the  sciatic 
nerves. 

The  local  examination  should  be  made  first  with  the  finger;  then, 
if  it  is  necessary,  the  speculum  or  proctoscope  may  be  used.  The  syste- 
matic use  of  the  latter  is  to  be  warmly  recommended  where  symptoms 
of  stenosis  exist.  It  should  be  combined  with  the  examination  of  the 
lower  rectum  with  the  finger  and  speculum.  One  can  make  an  early 
diagnosis  of  a  high-seated  stricture  by  this  means  better  than  by  any 
other. 

In  making  a  diagnosis  of  the  cause  of  the  stricture  the  history  is  of 
great  value.  Syphilis  is  the  cause  of  the  majority  of  non-malignant 
strictures,  and  careful  inquiry  must  be  made  as  to  the  possibility  of  an 
acquired  or  congenital  syphilis.  Search  should  be  made  for  evidence  of 
the  disease. 

Gonorrheal  stricture  is  more  frequent  in  women  and  can  only  be 
diagnosed  from  the  history  and  the  absence  of  syphilis.  Stricture  from 
extrinsic  causes  can  be  diagnosed  by  the  examination  of  the  pelvis,  the 
uterus,  the  prostate,  etc. 

To  differentiate  a  non-malignant  from  a  malignant  stricture  the 
following  table  from  Ball  will  be  of  aid : 
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DIFFERENTIAL  DIAGNOSIS  BETWEEN  NON-MALIGNANT  AND  MALIG- 
NANT STRICTURE.— (5a//.) 


Non-malignant  Stricture. 

1 .  G  enerally  a  disease  of  adult  life. 

2.  Essentially  chronic,  and  not  implicating 

the  system  for  a  long  time. 

3.  The  orifice  of  the  stricture  feels  like  a 

hard  ridge  in  the  tissues  of  the  bowel. 
Polypoid  growths,  if  present,  are 
felt  to  be  attached  to  the  mucous 
membrane. 

4.  Ulceration  of  the  mucous  membrane  may 

be  present,  but  without  any  great  in- 
duration of  the  edges. 

5.  The  entire  circumference  of  the  bowel  is 

constricted  unless  the  stricture  is  val- 
vular. 

6.  Pain,  throughout  the  whole  course,  in 

direct  proportion  to  the  fecal  ob- 
struction, and  complained  of  only 
during  defecation. 

7.  Glands  not  involved. 


Malignant  Stricture. 

1.  Generally  a  disease  of  old  age. 

2.  Progress  comparatively  rapid  and  general 

cachexia  soon  produced. 

3.  Masses  of  new  growth  are  to  be  felt 

either  as  flat  plates  beneath  the 
raucous  membrane  and  the  muscular 
tunic,  or  as  distinct  tumors  encroach- 
ing on  the  lumen  of  the  boweL 

4.  Ulceration,  when   present,  is   evidently 

the  result  of  breaking  down  of  the 
neoplasm;  the  edges  are  much 
thickened  and  infiltrated. 

5.  Generally,  one  portion  of  the  circum- 

ference is  more  obviously  involved. 

6.  In    the    advanced    stages    pain    is    fre- 

quently referred  to  the  sensory  dis- 
tribution of  some  of  the  branches  of 
the  sacral  plexus,  due  to  direct  im- 
plication of  their  trunks. 

7.  The  sacral  lymphatic  glands  can  some- 

times be  felt  through  the  rectum  to 
be  enlarged  and  hard.  Inguinal 
glands  hard. 
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Polyps. — These  are  most  frequently  found  in  children.  They  are 
adenomata,  and  usually  single,  with  a  narrow,  long  pedicle.  Less  often 
they  are  multiple  and  sessile. 

They  may  exist  for  years  without  causing  any  symptoms.  It  is  only 
after  they  begin  to  bleed  or  are  caught  within  the  anal  orifice  that  they 
give  rise  to  symptoms.  They  may  be  accompanied  by  the  signs  of 
proctitis  (page  404). 

Whenever  a  child  strains  at  stool,  without  showing  evidences  of  a 
prolapse,  and  passes  blood  frequently,  the  examining  physician  should 
insert  the  little  finger  into  the  rectum  and  examine  the  entire  circumfer- 
ence of  mucosa.  A  polyp  can  be  readily  recognized  as  a  soft,  cherry-like, 
very  movable  tumor  attached  to  the  mucosa  by  a  narrow  pedicle. 
When  it  protrudes  through  the  anus,  their  mobihty  and  the  presencgr>' 
of  a  pedicle  render  differentiation  from  a  hemorrhoid  easy.  The  attach-  \ 
ment  of  the  pedicle  may  be  high  up  in  the  rectum  or  even  in  the  sigmoid. 

In  prolapse  the  protrusion  involves  the  entire  circumference  of  the 
anus,  has  no  pedicle,  and  a  distinct  tumor  cannot  be  felt. 
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Broad,  sessile  polyps  occurring  in  older  persons  have  a  tendency  to 
become  malignant. 

Carcinoma  of  the  Rectum. — This  is  predominantly  a  disease  of  old 
age,  but  may  occur  between  fifteen  and  thirty.  There  are  two  forms — the 
epithelioma  of  the  anus  and  the  adenocarcinoma  of  the  rectum  proper. 
The  latter  form  is  thirty  times  more  frequent  than  the  former.  Carcin- 
oma of  the  rectum  proper  arises  most  often  in  one  of  two  places :  (a)  In 
the  ampulla,  either  as  a  placque-Hke  or  as  an  annular  growth;  (b)  at  the 
junction  of  the  rectum  and  pelvic  colon  (sigmoid).  In  the  second  situa- 
tion the  tumor  most  often  occurs  in  an  annular  form.  The  diagnosis  of 
an  epithehoma  of  the  anus  is  not  difficult.  It  is  found  either  as  (a)  a 
wart-like,  firm  tumor  with  indurated  base,  involving  a  variable  degree 


Fig.  256. — Non-malignant  Papilloma  of  the  Anus  ("  International  Text-Book  of  Surgery  "). 

of  the  circumference  of  the  anal  orifice,  or  as  (b)  a  crater-hke  ulcer  with 
marked  indurated  edges  and  base.  The  age  of  the  patient  and  the 
characteristic  induration  of  the  growth  render  a  differentiation  from 
ordinary  soft  venereal  warts  or  hemorrhoids  easy.  In  cancer  of  the 
anus  there  is  early  induration  of  the  inguinal  nodes. 

Carcinoma  of  the  rectum  proper  is  more  difficult  to  recognize. 
There  are  no  characteristic  symptoms  for  this  condition,  but  its  pres- 
ence must  be  thought  of  when  patients,  above  forty,  complain  of  diar- 
rhea accompanied  by  the  discharge  of  pus  and  mucus,  a  sensation  of 
weight,  pain  radiating  into  the  thighs  and  back,  and  straining  at  stool. 

In  some  cases,  obstinate  constipation  alternating  with  attacks  of  diar- 
rhea and  the  occasional  passage  of  blood  will  be  the  only  symptoms. 
With  both  of  these  clinical  pictures  there  is  often  a  gradual  loss  in  weight 
and  in  strength. 
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If  the  cancer  is  located  high  up  near  the  sigmoid  there  are  indefinite 
symptoms  of  enterostenosis,  colic-Hke  pains,  etc.  (page  395).  In  women 
such  a  tumor  has  been  mistaken  at  times  for  an  ovarian  or  uterine 
tumor,  or  for  a  displaced  uterus.  For  carcinomata  situated  in  the  am- 
pulla digital  examination  will  usually  suffice.  For  those  which  cannot 
be  reached  by  the  finger,  the  use  of  the  proctoscope  cannot  be  too 
warmly  recommended.  Bimanual  examination  under  anesthesia  is 
also  of  great  aid    for    these   high-seated  cancers.     The  growth  may 

be  felt  as  a  crater-like  ulcer 
with  hard  edges  and  base 
situated  only  on  one  side 
of  the  rectal  wall,'or  it  forms 
an  annular,  band-like  con- 
striction which  causes  the 
rectum  to  feel  board-Hke 
and  to  become  firmly  fixed 
to  the  surrounding  struc- 
tures. 

The  chief  condition 
from  which  malignant  stric- 
ture of  the  rectum  must 
be  distinguished  is  syphilis. 
This  has  been  considered 
on  page  413. 

Renal  and  Vesical 
Lesions, 

In  this  section  the  chief 
diseases  of  the  kidney  and 
ureter  are  considered,  to 
which  reference  has  not 
been  previously  made.  The 
subject  of  tumors  of  the 
kidney,  whether  due  to  hydronephrosis  or  neoplasms,  has  been 
discussed  under  abdominal  tumors  on  page  360.  The  same  is  true  of 
movable  kidney.  The  subject  of  pyelonephritis  is  taken  up  under 
acute  abdominal  conditions  on  page  278.  Injuries  of  the  kidneys  are 
treated  under  abdominal  injuries  in  general  on  page  263.  In  the  follow- 
ing pages  renal  and  ureteral  calculus,  tuberculosis  of  the  kidney,  and 
anuria  are  taken  up.  Ureteral  catheterization  and  cystoscopy  as  aids  to 
the  diagnosis  of  renal  diseases  are  considered  under  "  Methods  of  Exami- 


FiG.  257. — Carcinomatous  Ulcer  of  Posterior  Wall  of 

Rectum. 

Observe  the  papillomatous  condition  of  the  edges  and  the 

crater-like  excavation  of  the  center  of  the  ulcer. 


TUBERCULOSIS   OF   THE   KIDNEY.  417 

nation,"  on  pages  832  and  847.  The  value  of  and  the  various  means  of 
determining  the  functional  capacity  of  each  kidney  are  also  considered 
in  the  same  section. 

TUBERCULOSIS  OF  THE  KIDNEY. 

The  two  modes  of  infection  are  the  hematogenous  and  the  urogenous. 
Two  distinct  hematogenous  foci  may  be  present  in  the  kidney  and  epidid- 
ymis. A  urogenous  infection  is  possible  only  when  a  tuberculosis  is 
present  in  the  opposite  kidney  or  when  the  bladder  has  become  infected 
from  a  tuberculous  epididymis.  Hematogenous  infection  is  the  rule, 
while  urogenous  infection  is  the  exception.  There  are  four  principal 
pathologic  forms :   (a)  A  sclerosing  or  infiltrating  form.     Many  tubercles 


Fig.  258. — Apparatus  to  be  Employed  for  Inflating  the  Colon  for  Diagnostic  Purposes 
The  rubber  bulb  of  a  Paquelin  cautery  is  joined  by  means  of  a  glass  tube  to  an  ordinary  rubber  rectal  tube. 

are  combined  with  marked  interstitial  changes,  (b)  Tuberculous  ulcera- 
tion of  the  papillae.  In  such  cases  a  severe  hematuria  may  be  the  first 
sign  of  the  presence  of  the  disease,  (c)  The  cavernous  form,  which  is 
the  most  frequent,  and  results  in  the  formation  of  cavities  lined  with 
caseous  granulation,  (d)  A  tuberculous  pyonephrosis.  This  is  the  end- 
stage  of  the  cavernous  form.  When,  as  in  some  cases,  the  tuberculous 
foci  have  no  communication  with  the  pelvis,  the  lesion  is  spoken  of  as  a 
"closed  focus,"  and  the  kidney  may  be  quite  extensively  destroyed  be- 
fore any  evidences  of  the  disease  appear  in  the  urine. 

It  is  at  present  a  w^ell  accepted  fact  that  the  majority  of  cases  are 
due  to  hematogenous  infection,  the  disease  never  being  primary  in  the 
ureter  or  bladder.     It  is  equally  true  that  in  about  90  per  cent,  of  in- 
dividuals who  have  renal  tuberculosis  the  disease  is  unilateral,  and  that 
27 
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it  remains  so  until  infection  of  the  opposite  kidney  occurs  at  a  late  stage. 
The  infection  of  the  other  kidney  occurs  by  way  of  the  bladder,  and  then 
ascending  infection  from  the  bladder  along  the  ureter  to  the  kidney. 
Clinically  there  are  three  modes  of  onset: 

1.  Those  in  which  the  symptoms  of  chronic  cystitis  are  present, 
which  do  not  yield  to  the  usual  treatment. 

2.  Those  in  which  the  symptoms  are  those  of  a  chronic  pyelitis,  i.  e., 
pyuria  of  renal  origin  lasting  for  years  in  some  cases,  before  a  suspicion  of 
tuberculosis  is  aroused. 

3.  Those  in  which  a  sudden  hematuria  is  the  first  symptom. 


Fig.   259. — Tuberculosis  of  the  Kidney  in  its  Incipient  Stage. 
I,  Caseous  broken-down  foci  at  apex  of  the  pyramids  in  the  upper  pole  of  the  kidney,  2,  miliary  tubercles 

in  the  cortex. 

1.  Those  with  symptoms  of  cystitis  constitute  the  majority,  the 
patients  often  being  treated  for  this  for  a  long  time.  The  first  and  earliest 
symptom  noticed  in  this  class  of  cases  is  that  there  is  increased  frequency 
oj  urination,  especially  at  night.  Some  patients  complain  of  being  obliged 
to  urinate  immediately,  in  other  patients  incontinence  is  present,  while 
in  a  third  group  there  is  vesical  tenesmus  and  burning  at  the  end  of  urina- 
tion and  some  pain. 

2.  In  the  second  mode  of  onset  there  is  a  painless  pyuria  with  little  or 
no  bladder  irritability,  the  urine  is  acid  in  character  and  contains  tubercle 
bacilli.  In  some  of  these  cases  there  may  be  recurrent  attacks  of  high 
fever,  with  or  without  preceding  chills.     Such  an  atypical  cHnical  picture 
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of  renal  tuberculosis  is  the  result  of  mixed  infection  with  colon  bacilli  or 
the  ordinary  pyogenic  organisms,  and  can  only  be  distinguished  from  the 
forms  of  pyelonephritis  described  on  page  278  by  fmding  tubercle  bacilli 
in  the  urine. 

3.  In  the  third  class,  a  sudden  severe  hematuria  of  brief  duration 
may  be  the  first  symptom  to  direct  attention  to  the  kidneys.  This  initial 
hematuria  is  not  a  frequent  occurrence. 

Diagnosis. — In  making  a  diagnosis  one  must  consider  the  following 
factors : 

1.  The  various  modes  of  onset  as  just  described,  so  that,  in  general, 
pyuria  in  adults  between  twenty  and  forty,  preceded  or  not  by  signs  of 
bladder  irritability  and  fever,  should  lead  to  further  examination. 

2.  Urinary  Changes. — The  reaction  is  acid,  there  are  but  few  casts, 
there  is  a  trace  of  albumin  in  the  filtered  specimen,  many  pus-cells  and 
tubercle  bacilli.  In  some  cases  the  urine  may  be  quite  clear  at  first. 
Tubercle  bacilli  can  be  best  found  if  several  pints  of  freshly  voided  urine 
are  used  for  sedimentation  and  the  sediment  stained.  If  this  is  unsuccess- 
ful a  guinea-pig  should  be  inoculated. 

3.  Pain  and  Renal  Enlargement. — As  a  rule,  there  is  but  little  pain. 
In  some  cases  there  is  a  dull  aching  in  the  lumbar  region  on  one  side,  for 
years.  In  a  few  cases  paroxysmal  attacks  like  renal  colic  occur,  but 
these  are  rare. 

In  the  majority  of  cases  there  is  palpable  enlargement  of  the  affected 
kidney  (nineteen  in  twenty-four  cases  observed  by  Israel),  to  about  twice 
the  normal  size.  Unfortunately  this  enlargement  occurs  at  such  a  late 
stage  of  the  disease  as  to  be  of  little  value.  At  the  time  when  diagnosis 
would  be  of  the  greatest  aid  to  the  surgeon,  viz.,  early  enough  to  perform 
a  nephrectomy,  the  enlargement  of  the  kidney  is  such  an  inconstant  factor 
as  to  be  of  little  value.  The  normal  kidney  may  be  compensatorily  en- 
larged, and  this  is  apt  to  be  misleading.  Enormous  enlargement  is  in- 
frequent. The  kidney,  if  palpable,  may  be  tender,  and  in  thin  women 
one  may  also  feel  the  greatly  thickened  ureter  as  a  hard,  tender  cord. 
The  tenderness  is  also  a  very  unreliable  sign.  It  may  be  absent  in  many 
advanced  cases.     It  is  most  apt  to  occur  in  the  diffuse  infiltrating  form. 

4.  General  Symptom^s. — The  entire  body  should  be  searched  for 
primary  foci.  Every  patient  will  show  a  gradual  loss  in  weight  and 
strength  and  increasing  anemia;  this  is  most  marked  if  both  organs  are 
involved.  There  may  be  either  fever  of  an  intermittent  type  or  a  differ- 
ence of  one  to  three  degrees  between  the  morning  and  evening  tempera- 
ture (hectic  type). 

The  injection  of  tuberculin  for  diagnostic  purposes  (see  page  828)  is 
justifiable,  and  is  indicated  if  tubercle  bacilli  cannot  be  found. 
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5.  Cystoscopic  Examination  and  Ureteral  Catheterization. — The  im- 
provements in  this  direction  have  greatly  aided  in  making  an  early 
diagnosis  of  this  affection  possible  and  their  use  should  never  be 
neglected. 

Through  the  cystoscope  one  can  see  ulcerations  in  the  bladder  around 
the  ureteral  orifices.  The  edges  of  these  are  everted,  swollen  and  red, 
and  there  is  often  an  irregular,  dentated,  funnel-like  ulcer  present 
(golf-hole  orifice). 

When  there  are  no  such  vesical  changes,  only  catheterization  of  the 
ureters  will  show  the  kidney  affected,  and  this  can  be  done  on  the  sus- 
pected side  only. 


NEPHROLITHIASIS  (RENAL  CALCULI). 

Renal  calculi  vary  greatly  in  their  shape  and  size.  Those  found  in  the 
parenchyma  are  usually  quite  small  and  are  oval  or  round.  In  the  caly- 
ces they  become  larger  and  often  have  the  shape  of  a  calyx. 

Those  which  are  found  close  to  the  orifice  of  the  ureter  are  longer  and 
are  more  often  hammer-shaped,  having  a  broader  upper  and  a  narrower 
distal  portion.  Every  calculus  causes  more  or  less  damage  both  to  the 
kidney  in  which  it  is  located  and  to  the  opposite  one.  One  of  the  most 
important  factors  in  the  development  of  the  surgery  of  the  kidney  during 
the  past  ten  years  has  been  the  information  which  the  methods  of  deter- 
mining the  functional  capacity  of  each  kidney  have  given  us,  as  to  the 
extent  of  such  damage  to  the  parenchyma.  The  renal  changes  due  to  the 
presence  of  calculi  vary  greatly  according  to  whether  the  urine  has  re- 
mained aseptic  or  whether  it  has  become  infected. 

As  long  as  the  urine  remains  aseptic  and  the  calculus  is  in  such  a 
position  as  not  to  obstruct  the  outlet  of  the  pelvis  and  cause  back  pressure 
upon  the  parenchyma,  but  little  damage  is  done. 

In  the  aseptic  calculous  kidney  the  possible  pathologic  changes  are  : 
(a)  a  contracted  kidney,  due  to  the  production  of  connective  tissue 
between  the  tubules;  {h)  a  variable  degree  of  hydronephrosis,  or 
more  properly  speaking  uronephrosis.  As  a  rule,  this  second  sequel 
is  of  minor  degree  unless  the  ureteral  orifice  is  almost  completely 
blocked. 

In  the  infected  calculous  kidney,  the  possible  sequelae  of  such  in- 
fection are:  (a)  A  pyelitis  which  is  in  reality  seldom  confined  to  the 
pelvis  alone,  but  extends  upward  along  the  tubules  and  involves  the 
parenchyma,  {h)  A  pyelonephritis  with  multiple  miliary  and  larger 
abscesses  scattered  through  the  medulla  and  cortex  (Fig.  191).     (c)  A 
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pyonephrosis.  This  is  an  advanced  stage  of  the  condition  described  as 
pyelonephritis,  and  is  the  result  of  the  disintegration  of  the  parenchyma, 
with  the  formation  of  large  cavities  separated  by  septa  and  containing 
pus  and  calculi.  If  the  ureter  is  blocked,  the  entire  kidney  is  con- 
verted into  a  sac  containing  pus  and  calculi,  {d)  An  infected  hydro- 
nephrosis. In  this  an  aseptic  hydronephrotic  or  uronephrotic  calculous 
kidney  becomes  infected,  and  the  dilated  pelvis  or  calyces,  instead  of 
containing  urine  alone,  contain  both  urine  and  pus,  there  being 
sufficient  parenchyma  left  to  continue  the  excretion  of  a  fair  amount 
of  urine,  (e)  The  various  forms  of  paranephritic  complications  of 
an  infected  calculous  kidney.  Plere  we  may  have  either  a  paranephritic 
abscess  or  the  production  of  granulation,  and  later  of  scar  tissue, 
around  the  kidney.  Finally  we  may  have  (/)  a  part  or  the  entire 
kidney  parenchyma  replaced  by  fat  whose  origin  is  probably  in  the 
capsular  fat. 

The  effect  of  calculi  in  one  kidney  is  to  cause  hypertrophy  of  the 
opposite  one.  In  some  cases  the  other  kidney  is  either  absent  or  has  re- 
mained in  its  state  of  embryonal  development  called  hypoplasia.  If  in- 
fection is  present  in  one  kidney,  the  opposite  one  is  often  secondarily 
infected  through  the  bladder  and  along  its  own  ureter,  termed  "ascend- 
ing infection." 

If  calculi  are  present  in  both  kidneys,  the  changes  in  each  one  go  on 
independently  of  the  other,  depending  upon  whether  one  or  both  are  in- 
fected. We  thus  see  that  many  pathologic  changes  take  place  in  a  kid- 
ney which  is  the  seat  of  calculi.  The  extent  of  destruction  of  renal 
parenchyma  can  be  fairly  accurately  measured  by  our  modern  means  of 
determining  the  functional  capacity  of  each  kidney,  described  more  fully 
on  page  852. 

In  some  cases  renal  calculi,  like  gallstones,  may  be  present  without 
causing  any  symptoms.     There  are,  in  general,  two  classes  of  cases : 

1.  Those  in  which  symptoms  directly  referable  to  the  kidney  appear, 
as  renal  colic,  hematuria,  or  anuria. 

2.  Those  in  which  there  are  no  active  symptoms,  the  so-called 
quiescent  cases. 

I.  Those  in  which  active  renal  symptoms  appear. 

In  the  majority  of  these  patients  it  is  the  occurrence  of  one  or  more 
attacks  of  renal  coHc  which  attracts  the  attention  of  the  physician.  The 
first  point  to  determine  in  these  cases  is  whether  the  attack  had  all  of  the 
characteristics  of  a  typical  renal  colic.  The  second  fact  is  to  ascertain 
by  a  process  of  exclusion,  whether  the  attack  of  pain,  etc.,  might  not  be 
due  to  other  renal  or  ureteral  conditions  which  produce  colic.     There  are 
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cases  of  renal  or  ureteral  calculi  in  which  there  are  no  active  attacks  of 
renal  colic,  but  there  is  a  more  or  less  constant  pain  of  a  dull,  aching 
character  over  the  affected  kidney  or  ureter.  This  pain  may  be  referred, 
however,  to  the  opposite  side,  as  the  result  of  a  renorenal  reflex.  The 
pain  is  always  aggravated  by  motion,  such  as  walking,  jumping,  etc.  In 
bilateral  calculi  the  pain  is  often  present  upon  one  side  only. 

Renal  colic  has  been  discussed  on  page  312  as  an  acute  abdominal 
condition.  The  principal  affections  from  which  such  an  attack  must  be 
differentiated  have  also  been  referred  to.     These   were   appendicitis, 

intestinal  obstruction,  peritoneal 
adhesions,  and  gallstones.  We 
must  now  consider  the  second 
question  in  the  diagnosis  of  active 
cases. 

This  problem  is  to  exclude  all 
other  conditions  which  might  cause 
renal  colic.  There  are  three 
classes  of  cases  which  may  give 
rise  to  renal  coHc.  These  are :  (a) 
Those  which  produce  obstruction 
of  the  ureter,  such  as  floating  kid- 
ney (kinking  of  ureter),  pyoneph- 
rosis (plugging  of  ureter  by  pus), 
neoplasms  (plugging  by  blood  or 
tumor  masses),  tuberculosis  (plug- 
ging by  blood  or  caseous  parti- 
cles), (b)  Those  which  produce 
colic  without  obstruction.  These 
are  acute  congestion  of  one  kid- 
ney, or  acute  exacerbations  of  a 
chronic  nephritis,  which  has  been 
shown  to  be  quite  often  unilateral,  (c)  Colics  due  to  diseases  of  the 
ureter,  such  as  ureteritis,  strictures,  or  pressure  of  tumors  from  without. 
The  majority  of  attacks  of  renal  colic  are  due  to  calculi,^  yet  it  is  well 
to  bear  all  of  these  other  causes  in  mind  in  making  a  diagnosis.  The 
accompanying  symptoms  of  all  of  the  affections  mentioned  will  usually 
enable  one  by  excluison  to  state  that  the  attack  was  one  of  renal  colic  due 
to  calculi.     The  symptom- complex  commonly  known  as  renal  colic  is 

'  By  the  word  calculus  one  does  not  always  mean  a  distinct  stone,  since  it  is  well 
recognized  that  crystals  of  uric  acid  or  calcium  oxalate  may  cause  colicky  pain  in  their 
passage  through  the  ureter. 


Fig.  260. — Specimen  of  Calculous  Pyelonephri- 
tis. 
The  specimen  shows  many  calcuh'  in  situ  both 
in  the  cortex  and  pelvis  of  kidney.  Note  the  exten- 
sive destruction  of  the  cortex  through  the  suppur- 
ative condition  following  the  presence  of  calculi. 
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characterized  clinically  by  the  more  or  less  sudden  onset  of  severe  pain, 
either  first  felt  over  the  lumbar  region  or  radiating  along  the  ureter  to- 
ward the  bladder,  testis,  penis,  inner  side  of  thigh,  stomach,  or  bladder 
wall.  In  some,  the  pain  is  either  referred  to  the  opposite  side  or  is  located 
at  a  fixed  point  along  the  course  of  the  ureter.  In  the  latter  class  when 
the  pain  is  upon  the  right  side  close  to  the  brim  of  the  pelvis,  the  clinical 
picture  is  quite  similar  to  that  of  an  acute  catarrhal  appendicitis. 

In  addition  to  these  renal  colics,  the  diagnosis  can  be  made  in 
these  active  ccses  from  the  same  symptoms  and  objective  findings  as 
in  the  quiescent  cases. 

2.  Diagnosis    in    the  ^ 

quiescent  stage,  i.  e., 
when  no  colics  are  pres- 
ent. These  cases  occur 
clinically  in  two  forms : 

(a)  Those  in  which 
the  symptoms  are  re- 
ferred to  other  organs 
until  a  colic  or  hematuria 
occurs,  e.^.,  cases  treated 
as  floating  kidney,  cys- 
titis, gallstones,  chronic 
rheumatism,  lumbago, 
intercostal  neuralgia, 
dyspepsia,  and  uterine  or 
adnexal  disease. 

{h)  Those  in  which 
there  are  distinct  symp- 
toms referable  to  the 
kidneys,  g,^., pain,  hema- 
turia, passage  of  calculi. 

The  symptoms  of  both  forms  may  be  one  or  more  of  the  following: 

Pain. — This  is  either  of  a  continuous  or  of  an  intermittent,  dull,  aching 
character,  referred  to  the  lumbar  region  of  the  same  or  opposite  side,  or 
there  is  a  sensation  of  weight  or  pressure.  The  pain  is  very  commonly 
spontaneous,  but  is  often  increased  by  exertion,  or  the  pains  may  occur  at 
a  certain  hour. 

Palpation. — Unless  infection  has  occurred  in  a  calculous  kidney,  or 
calculi  are  combined  with  a  neoplasm  or  tuberculosis,  no  palpable  en- 
largement of  the  kidney  is  found.  According  to  Israel,  such  enlarge- 
ment was  found  in  twenty-two  out  of  thirty  cases,  due  either  to  septic 
infection  or  the  result  of  lipomatous  changes. 


Fig.  261. — Renal  Calculi  after  Removal  from  the  Kidney. 
These  are  the  same  as  shown  in  Figs.  260  and  262.  Note  the 
variation  in  size  and  shape.  The  round  ones,  hke  gallstones  of 
small  sizes,  can  be  passed  spontaneously,  but  the  irregular  ones 
usually  are  lodged  in  one  of  the  calices  of  the  pelvis. 
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Tenderness  of  the  affected  kidney  will  often  be  complained  of  on 
bimanual  palpation.  This  is  most  marked  at  the  end  of  a  long  expira- 
tion. The  pain  is  felt  either  along  the  ureter  or  in  the  bladder  or 
penis,  occasionally  in  the  opposite  kidney.  The  ureter  is  often  tender, 
especially  where  it  crosses  the  pelvic  brim. 

Urinary  Changes. — Careful  search  of  the  urine  will  at  some  time  show 
the  presence  of  red  corpuscles.  There  is  also  a  trace  of  albumin  in  un- 
complicated cases. 

If  infection  of  the  kidney  has  occurred,  pus  is  found  in  varying 

quantities.  The  presence  of 
crystals  of  uric  acid,  etc.,  is  of 
no  value. 

Hematuria. — Blood  in  the 
urine    is    a    most    important 
symptom.      The    blood    may 
^^    " — ..  ,M.^.    — ^K  <^i^ly  be  found  during  the  at- 

I^K  W  tack  of  renal  colic  or  it  may 

^^H  be  present  in  small  quantity 

^H  constantly.     In   this    connec- 

ts .^^ULi?  ^^^^  ^^   must  not  be  forgotten 

^t  l^^lk  ^^^^  blood-corpuscles  may  be 

^^B  WK^^m  found  in  the  urine  during  an 

^K  W^^^f  attack  of    appendicitis.     The 

^,  mere  presence  of  blood  in  the 

urine  does  not  signify  renal  or 
ureteral  calculi,  since  it  may 
occur  in  tumors,  in  tuberculo- 
sis of  the  kidney  or  bladder, 
and  in  the  so-called  essential 
hematuria  of  the  kidney,  as 
well  as  in  certain  forms  of 
nephritis,  especially  those  of 
an  interstitial  type.  The  older 
tests  which  attempted  to  differentiate  between  vesical  and  renal  sources 
of  the  blood  by  the  condition  of  the  red  corpuscles,  and  by  the  fact  that 
the  blood  appeared  at  a  certain  period  of  the  act  of  urination,  can  no 
longer  be  relied  on. 

The  use  of  the  cystoscope  is  the  most  reliable  mode  of  diagnosis,  and 
will  soon  tell  us  in  the  majority  of  cases  whether  the  blood  is  of  vesical  or 
renal  origin. 

The  presence  of  blood  in  the  urine,  combined  with  the  history  of 


Fig.  262. — Skiagraph  of  Kidney  Filled  with  Cal- 
culi. (Specimen  kindly  lent  by  Dr.  L.  E.  Schmidt.) 
This  picture  was  made  by  placing  the  extirpated 
kidney  upon  the  rv-ray  plate.  Note  the  branching  char- 
acter of  the  calculi,  how  they  fill  the  calyces,  also  ob- 
serve the  large  club-shaped  end  of  one  calculus  obstruct- 
ing the  ureter. 
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renal  colics  or  of  long-continued  pain  in  the  lumbar  region  will,  in  the 
absence  of  a  positive  x-tslv  picture,  only  be  suggestive  of  renal  calculus, 
if  other  renal  lesions,  such  as  tuberculosis,  tumors,  pyonephrosis,  and 
hydronephrosis,  be  excluded. 

In  calculus  the  hematuria  is,  in  general,  more  dependent  on  exertion, 
while  in  tuberculosis  and  neoplasms  this  is  not  the  case.  Unless  infection 
has  occurred,  the  urine  in  tuberculosis  is  likely  to  contain  both  red 
corpuscles  and  pus,  and  in  the  latter  there  are  tubercle  bacilli.  In 
nephritis  there  would  be  casts  and  a  larger  percentage  of  albumin.     It  is 


Fig.  263. — Bilateral  Renal  Calculi.     (Case  of  Dr.  Anna  M.  Braunwirth.) 
Note  the  long  shadow  on  the  right  side  showing  a  calculus  extending  into  the  ureter.     The  two  types  of 
twelfth  ribs  are  well  shown  by  comparing  Figs.  263  and  264.     Note  the  short  twelfth  rib  in  Fig.  263  and  the 
long  twelfth  rib  in  Fig.  264. 

well  to  remember  that  both  tuberculosis  and  tumor  may  be  associated 
with  calculi. 

The  characteristics  of  the  urine  in  intermittent  hydronephrosis 
have  been  referred  to  (page  357). 

It  is  always  best  to  collect  the  urine  for  twenty- four  hours  in  every 
case  of  suspected  renal  calculi  and  examine  a  centrifu gated  specimen. 
One  must  also  remember  that  the  passage  of  uric  acid  or  oxalate  of  lime 
crystals  may  cause  red  blood- corpuscles  to  be  present  in  the  urine. 

x-Ray. — The  use  of  the  :v-ray  has  been  of  the  greatest  aid  in  the 
diagnosis  of  renal  and  ureteral  calculi.  The  majority  of  surgeons  who 
have  systematically  employed  it  in  their  cases  of  suspected  renal  calculi 
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are  agreed  that  with  the  proper  technic  shadows  of  calculi  can  be  secured 
in  nearly  every  case  in  which  the  symptoms  point  to  their  presence. 
Such  an  able  and  reliable  surgeon  as  Kiimmell,  of  Hamburg,  believes 
that  if  calculi  are  present  the  diagnosis  can  invariably  be  made  from  the 
:v-ray.  In  regard  to  the  proper  method  of  taking  x-rsiys  of  renal  calculi : 
In  the  first  place,  proper  preparation  is  absolutely  essential,  especially  in 
stout  individuals.     A  brisk  catharsis,  followed  by  liquid  diet  during  the 


Fig.  264. — Skiagraph  of  Renal  Calculi. 
This  skiagraph  reveals  the  calculi  present  in  the  right  kidney  of  a  case  of  bilateral  calculi.     The  calculi 
of  the  left  side  had  been  removed.     The  diagnosis  of  bilateral  calculi  had  been  made  from  skiagraphs  before  the 
operation  for  the  removal  of  calculi  from  the  left  or  opposite  kidney. 


twenty-four  hours  preceding  the  exposure,  will  clear  the  bowels  of  any 
substances  which  are  apt  to  give  shadows.  Secondly,  the  lumbar  region 
should  be  brought  as  close  to  the  plate  as  possible  by  raising  the  shoulders 
and  thighs  so  as  to  overcome  the  normal  lordosis  of  the  spine  as  much  as 
possible.  Third,  a  soft  tube  is  a  requisite  aid.  Fourth,  if  one  wishes  to 
be  exact,  a  first,  diffuse  exposure  of  both  kidneys  and  ureters  should  be 
made  without  the  use  of  any  special  apparatus. 
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The  recent  rapid  progress  in  the  skiagraphy  of  renal  and  ureteral 
calculi  has  been  due  to  the  use  of  the  Albers-Shoenberg  compression  ap- 
paratus, which  cuts  off  all  Roentgen  rays  except  over  a  small  area,  and 
gives  a  much  sharper  but  smaller  picture. 

One  should  never  omit  taking  such  a  compression  .T-ray  of  each 
kidney  separately,  and  if  possible  of  each  ureter.  The  number  oj  cases, 
to  the  present  date,  oj  bilateral  calculi  is  sufficiently  numerous  to  require 
x-rays  of  both  kidneys  in  every  case.  In  order  to  consider  a  renal 
skiagraph,  of  value  the  last 
two  ribs,  transverse  processes 
of  the  last  dorsal  and  lumbar 
vertebrae,  and  psoas  muscle 
must  be  quite  sharply  out- 
lined. 

In  the  case  of  renal  cal- 
culi one  must  exclude  shad- 
ows due  to  the  following  con- 
ditions:^ {a)  Tumors  or  di- 
lated calyces.  These  show 
as  poorly  demarcated  shad- 
ows, {b)  Scybala.  These 
are  round,  delicate,  poorly 
outlined,  and  darker  in  the 
center.  If  there  is  any  doubt, 
it  is  best  to  give  a  purgative 
and  take  another  picture. 
(c)  Foreign  bodies  in  the  in- 
testine, (d)  Calcified  retro- 
peritoneal lymph-nodes,  (e) 
Centers  of  ossification  in  the 
lower  costal  cartilages. 

Pure  uric  acid  calculi  cast 
the  faintest,  and  oxalates  and 
phosphatic  stones   the   most 

marked,  shadows.  One  can  tell  fairly  accurately  from  the  position  and 
size  of  the  shadow  whether  the  calculus  is  large  or  small,  whether  it  is 
in  the  pelvis  or  in  a  dilated  calyx,  and  at  times  one  can  tell  whether  the 
calculus  lies  free  in  a  large  cavity,  by  the  change  in  its  position  during 
different  exposures. 

A  kidney  may  contain  numerous  calculi  and  yet  only  one  or  two  will 

^  See  article  of  Holzknecht  and  Kienbock,  " Zeitschrif t  fiir  Urologie,"  No,  5,  vol.  ii. 


Fig.  265. — X-RAY  OF  a  Kidney  Removf.d  on  Account  of 
Extensive  Destruction,  due  to  Calculous  Pye- 
lonephritis. 

The  illustration  was  made  by  taking  the  kidney  after 
it  was  extirpated  and  laying  it  upon  an  x-ray  plate  and  then 
exposing  it  to  the  tube,  i,  Renal  calculus  which  casts  an 
intense  shadow;  2,  small  calculus  which  throws  very  slight 
shadow. 
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give  a  shadow  (Fig.  264).  In  the  case  of  ureteral  stones,  where  the 
error  is  most  likely  to  occur,  this  can  be  eliminated  by  taking  a  picture 
before  and  after  passing  a  metal  ureteral  bougie.  The  fact  that  calculi 
may  be  present  in  both  kidneys  is  now  well  established.  In  a  recent 
article  KummelP  reports  the  occurrence  of  renal  calculi  upon  both 
sides  in  16  of  loi  cases,  /'.  e.,  nearly  16  per  cent.     Israel  estimates  that 

bilateral    calculi    occurred    in 
27  per  cent,  of  his  cases. 

ANURIA. 
Anuria^  may  be  defined  as 
a  condition  in  which  no  urine 
reaches  the  bladder.  There 
are  two  chief  varieties:  {a)  a 
false  anuria,  in  which  no  urine 
can  enter  the  bladder  owing 
to  some  obstruction  in  the 
ureters;  and  [h)  a  true  renal 
anuria,  in  which  the  kidneys 
fail  to  secrete  any  urine. 

I.  False  or  Anuria  in  the 
Wider  Sense. — This  is  the  re- 
sult of  closure  of  both  ureters 
by  calcuH,  tumors  of  the  pel- 
vis, ovaries,  uterus,  etc.  The 
most  frequent  cause  is  a  cal- 
culus obstructing  the  ureter, 
as  shown  in  Fig.  267.  The 
kidney  continues  to  secrete, 
but  back  pressure  of  the  stag- 
nant urine  produces  a  dilata- 
tion of  the  pelvis,  followed  later 
by  a  uronephrosis  as  the  result 
of  pressure  atrophy  of  the  parenchyma.  If  both  ureters  are  obstructed 
by  calculi,  or  only  one  side  is  obstructed  and  the  opposite  kidney  is  in 
a  condition  known  as  hypoplasia  (Fig.  267),  due  to  lack  of  development, 
anuria  will  also  follow : 

2.  True  or  Renal  Anuria. — In  cases  of  anuria  in  which  the  possibility 
of  ureteral  obstruction  by  one  of  the  above  mentioned  causes  has  been  ex- 

^  "Zeitschrift  fiir  Urologie,"  Nos.  3  and  4,  1908. 

^  Kiimmell,  "Zeitschrift  fiir  Urologie,"  No.  12,  1908. 


Fig.  266. — Specimen  of  Double  Ureter  Formation. 
RK,  Right  kidney,  LK,  left  kidney,     i,  Right  ureter; 
2  and  3,  represent  the  separate  ureters  present  upon  the 
left  side;  4,  rudimentary  uterus;  5,  bladder. 
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eluded  by  the  history  of  the  case,  x-ray  examination,  etc.,  one  must  con- 
sider a  complete  cessation  of  renal  function  as  the  cause  of  the  anuria. 
Such  renal  causes  are : 

(a)  Diffuse  nephritis  (due  to  chronic  interstitial  and  parenchymatous 
nephritis,  toxic  nephritis,  and  the  various  forms  of  nephritis  following  the 
acute  infectious  diseases). 

(b)  Tumors  of  both 
kidneys  (cystic  kidneys, 
hydronephrosis,  malig- 
nant neoplasms). 

(c)  Disease  of  one  kid- 
ney (tumors,  hydroneph- 
rosis, nephritis,  injury,  |  #j 
etc.)  associated  with  con- 
genital or  acquired  defect 
of  the  opposite  one  (Fig. 
267). 

(d)  Reflex  anuria. 
This  is  the  result  of  a  re- 
flex action  which  causes 
a  previously  healthy  kid- 
ney to  be  suddenly  inhib- 
ited, so  that  it  ceases  to 
secrete  through  the  ner- 
vous influence  exerted 
by  the  opposite  kidney. 
The  function  of  the  lat- 
ter has  been  previously 
arrested,  as  the  result 
either  of  obstruction  of 
the  ureter,  hydronehpro- 
sis,  tuberculosis,  trauma, 

or  tumors,  or  of  its  having  been  removed  by  the  operation  of  nephrectomy. 
Such  a  reflex  anuria  seldom  occurs  when  the  opposite  kidney  is  healthy. 
Attention  has  been  frequently  called  in  these  pages  to  the  necessity  of 
determining  not  only  the  presence,  but  also  the  functional  capacity,  of 
the  opposite  kidney  before  performing  a  nephrectomy. 


Fig.  267. — Skiagraph  Obtained  by  Placing  Spf.cimen  shown 
IN  Fig.  268  upon  an  .v-ray  Plate. 
The  various  locations  of  the  ureteral  calculi  are  well  shown, 
and  the  calculus  located  at  the  middle  of  the  ureter  is  conical,  its 
pointed  end  projecting  into  the  stricture.  Several  calculi  are  seen 
in  the  parenchyma  of  the  right  kidney.  The  faceted  matter  of  the 
lower  ureteral  calculus  is  well  shown. 


URETERAL    CALCULI. 

Ureteral  calculi  almost  invariably  come  from   the  kidney   (called 
secondary  stones).     The  three  points  where  calculi  are  apt  to  become 
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lodged  are:  (i)  one  and  a  half  inches  below  pelvis  of  kidney;  (2)  one  to 
two  inches  below  pelvic  brim;  (3)  in  vesical  portion.  The  majority  are, 
however,  lodged  below  the  iliac  vessels,  i.  e.,  the  portion  between  the 
pelvic  brim  and  the  bladder.  Ureteral  calculi  may  be  of  any  size  or 
shape.  In  the  majority  of  the  reported  cases  only  one  stone  was  found, 
but  there  may  be  as  high  as  twenty-four.  A  calculus  may  remain  im- 
pacted for  years  without  symptoms.  In  many  cases,  however,  the  ureter 
may  become  ulcerated  and  thickened.  The  ureter  may  be  perforated 
by  the  stone  or  it  may  perforate  into  the  rectum  or  bladder.  The  ureter 
above  the  stone  is  usually  dilated.  The  most  serious  changes  resulting 
from  ureteral  calculi  occur  in  the  kidney.  A  complete  obstruction  causes 
an  atrophy,  with  complete  loss  of  function.  An  incomplete  obstruction 
produces  hydronephrosis,  which  is  very  apt  to  be  converted  into  a  pyo- 
nephrosis. A  complete  anuria  may  result  from  the  lodgment  of  a  ureteral 
calculus. 

Diagnosis  of  Ureteral  Calculi. — Aside  from  the  r^^-ray,  it  is  im- 
possible to  differentiate  between  renal  and  ureteral  calculi.  There  is 
usually  a  history  of  repeated  attacks  of  colic. 

Pain. — In  the  upper  portion  of  the  ureter  the  pain  resembles  that  of 
vesical  calculus.  A\Tien  the  stone  is  in  the  lower  portion  of  the  ureter, 
the  pain  is  very  apt  to  be  referred  to  the  bladder,  penis,  or  testicle.  Fre- 
quent tenesmus  and  micturition  are  common.  Localized  tenderness  is 
of  great  aid  when  found  after  the  subsidence  of  the  colic.  It  is  apt  to  be 
much  more  localized  and  fixed  and  persistent  than  the  pain  due  to  an  in- 
flamed appendix.  Where  there  is  a  renal  colic  associated  with  marked 
vesical  symptoms,  a  calculus  in  the  lower  portion  of  the  ureter  should  al- 
ways be  suspected.  As  a  rule,  the  stone  can  be  felt  by  rectal  or  vaginal 
examination,  if  within  two  inches  of  the  bladder. 

Hematuria. — This  sign,  when  accompanied  by  other  symptoms,  and 
especially  when  persistent,  is  of  significance.  Blood  found  by  micro- 
scopic examination  is  of  great  value  when  the  urine  has  been  passed  with- 
out the  catheter. 

Polyuria,  Oliguria,  and  Anuria. — Polyuria  following  an  attack  of 
pain,  especially  if  it  has  been  preceded  by  an  oliguria  during  the  pain,  is 
of  great  aid  in  making  a  diagnosis.  The  urine  which  has  accumulated 
behind  the  calculus  suddenly  escapes  after  the  attack.  Complete  anuria 
following  a  renal  coHc  is  almost  pathognomonic  (see  page  428)  of  ureteral 
calculus. 

Cystoscopy. — The  cystoscopic  examination  may  reveal  a  calculus, 
projecting  into  the  bladder.  Wax- tipped  bougies  passed  into  the  ureter 
are  of  doubtful  value  in  the  diagnosis  of  ureteral  calculi. 


Ure-' 


Fig.  268. — Specimen  Removed  at  Autopsy  Showing  Multiple  Calculi  in  Right 
Ureter  (Eisendrath  and  Herzog). 
R,  Greatly  enlarged  right  kidney  showing  evidences  of  suppurative  pyelonephritis; 
CA,  right  ureter  distended  with  blood  and  urine;  UC,  ureteral  calculus  located  just  above 
a  stricture  of  the  ureter;  Ure,  large  faceted  ureteral  calculus  located  in  distended  vesical 
end  of  the  ureter;  B,  bladder  opened  in  median  line;  L,  undeveloped  left  kidney  showing 
fetal  lobulations. 
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x-Ray. — Unless  the  calculi  are  of  the  uric  acid  variety,  the  .r-ray  will 
certainly  give  a  positive  result  if  a  calculus  be  present.  The  details  for 
taking  such  pictures  by  the  compression  apparatus  have  been  described 
on  page  425.  Other  substances  giving  shadows  which  are  confused  with 
ureteral  calculi  are  calcareous  deposits  in  muscles,  blood-vessels,  or  pelvic 
ligaments,  phlebolitis,  etc.  These  can  be  excluded  by  passing  a  soft 
flexible  wire  probe  (Fig.  566)  into  a  previously  introduced  ureteral 
-catheter. 


Fig.  269. — ViF.w  of  Ectopia  Vesicc  in  Same  Patient  shown  in  Fig.  270. 
H,   Congenital  hernia;     V,  prolapsed  posterior  wall  of  bladder;   E,  epispadias. 


The  Bladder, 
congenital  malformations. 

Ectopia  Vesicae  or  Exstrophy  of  the  Bladder.— The  most  frequent 
form  is  the  one  in  which  the  entire  anterior  wall  of  the  bladder  and  the 
abdominal  wall  over  it  are  not  present. 

The  posterior  wall  of  the  bladder  presents  itself  as  a  red,  easily  bleed- 
ing mass  which  protrudes  beyond  the  level  of  the  surrounding  skin  (Fig. 
269).  Associated  with  it  are  usually  found  a  non-union  of  the  pubic 
bones,  a  lack  of  development  and  deformity  (epispadias)  of  the  penis, 
and  a  congenital  hernia  (Fig.  269). 

The  condition  can  be  readily  recognized  by  the  red  protrusion  above 
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the  pubis,  from  which  urine  constantly  escapes,  causing  irritation  of  the 
surrounding  skin. 

To  prove  the  nature  of  the  protrusion,  one  can  Hft  it  up  a  little  and 
watch  the  jet  of  urine  escape  from  the  ureteral  papillae  and  pass  fine 
catheters  or  probes  into  these  (Fig.  270). 

The  deformity  is  more  often  present  in  females  than  in  males. 


URETHRAL    OR   CATHETER   FEVER. 

The  passage  of  a  sound  or  catheter  is  at  times  followed  by  sudden 
high  temperatures  from  101°  to  109°  F.  In  some  of  the  cases  the  high 
fever,  rapid  pulse,  and  rapid  respirations  will  be  followed  by  death  soon 
after  the  passage  of  the  instrument  into  the  urethra  or  bladder.  These 
cases  are  often  devoid  of  any  obstruction  in  the  urethra  such  as  a  stricture 
or  foreign  body.  In  addition  to  the  cases  in  which  high  fever,  etc., 
occurs,  there  are  others  in  whom  such  instrumentation  is  followed  by 
suppression  of  urine.  The  urethral  fever  may  be  preceded  or  followed 
by  a  chill  and  profuse  perspiration.  Some  writers  object  to  the  term 
"catheter  fever,"  since  repeated  chills  and  high  temperatures  may  occur 
where  there  is  obstruction  and  infection,  even  without  the  passage  of  in- 
struments. There  can  be  no  doubt  that  there  are  cases  in  which  there 
is  neither  infection  nor  obstruction,  but  only  retention  present,  and  that 
the  chills  and  high  fever  following  the  passage  of  sounds,  catheters,  etc., 
can  only  be  explained  as  a  form  of  urethral  shock  due  to  profound  irrita- 
tion of  the  thermogenic  centers  from  a  center  in  the  deep  urethra. 


WOUNDS  OF  THE  BLADDER. 

The  diagnosis  of  these  has  been  described  in  connection  with  injuries 
of  the  abdominal  viscera  in  general  (page  259). 

INFLAMMATION  OF  THE  BLADDER. 

Cystitis. — Clinically,  the  division  of  cystitis  into  the  acute  and  chronic 
forms  is  the  most  convenient. 

Acute  Cystitis. — The  most  important  symptoms  from  which  a 
diagnosis  is  made  are : 

1.  Painjul,  Increased  Frequency  and  Urgency  oj  Urination. — The 
urine  is  voided  at  shorter  intervals  than  normal.  The  patient  has  the  feel- 
ing of  being  obliged  to  pass  the  urine  immediately  after  the  desire  is  felt 
(urgency  of  micturition).  The  pain  increases  with  each  urination,  and 
the  act  itself  is  followed  by  marked  vesical  tenesmus,  so  that  the  patient 
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in  severe  cases  has  an  almost  constant  desire  to  urinate.     Complete 
retention  may  occur,  only  the  overflow  being  involuntarily  voided. 

2.  Tenderness  and  Pain. — This  is  often  quite  marked  in  the  hypo- 
gastric region  and  perineum.  If  the  cystitis  is  due  to  stone,  the  pain  is 
most  severe  at  the  end  of  urination. 

3.  The  Urine. — The  urine  may  be  acid  or  alkaline  in  the  acute  cases, 
but  becomes  alkahne  in  the  chronic  cases.  The  urine  is  turbid  owing 
to  the  presence  of  large  amounts  of  pus-corpuscles.     The  more  alkaline 


Fig.  270. — Ectopia  Vesica  Accompanied  by  Epispadias  and  Congenital  Right-sided  Hernia, 
E,  Epispadias.      Posterior  wall  of  the  bladder  is  seen  prolapsed  through  the  hiatus  in  abdominal  walls 
H,  Congenital  right-sided  inguinal  hernia.     Two  catheters  are  shown  passing  into  the  left  and  right  ureter 
respectively.    The  orifices  of  the  ureters  are  situated  close  to  the  junction  of  the  lower  border  of  the  prolapsed 
bladder  with  the  abdominal  wall. 


the  reaction,  the  more  marked  is  the  ammoniacal  odor  and  the  larger  the 
number  of  triple  phosphates  and  quantity  of  mucus  present. 

4.  General  Symptoms. — There  is  usually  a  moderate  rise  of  tempera- 
ture with  anorexia  and  sleeplessness.  In  some  cases  the  disease  is 
ushered  in  by  a  chill  followed  by  a  rise  of  temperature  of  varying  in- 
tensity and  with  irregular  exacerbations. 

In  diphtheritic  cystitis  all  of  the  above  symptoms  are  more  marked, 
especially  the  pain  and  ammoniacal  urine.     The  fever  runs  a  course 
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like  a  typhoid  and  there  are  signs  of  severe  sepsis,  such  as  delirium, 
sweats,  and  rapid  pulse. 

Chronic  Cystitis. — This  arises  either  from  the  acute  variety  or  begins 
as  a  subacute  process  which  becomes  a  chronic  one. 

The  symptoms  are  all  less  marked  than  in  the  acute  cases.  Pain  is 
but  slight  and  often  consists  only  of  a  mild  burning  sensation  on  urinating. 
The  increased  frequency  and  urgency  of  micturition  are  quite  marked, 
especially  after  exposure  to  cold  or  errors  in  diet. 

After  the  urine  has  been  passed  there  is  always  some  residual  urine, 
since  the  disease  is  most  common  where  some  obstruction  exists,  such  as 
prostatic  hypertrophy  or  stricture  of  the  urethra  in  men  or  prolapse  of  the 
uterus  in  women.  In  those  cases  which  follow  an  acute  cystitis,  this 
residual  urine  symptom  is  seldom  present.  The  frequent  desire  to  urin- 
ate is  especially  marked  at  night. 

The  urine  is  usually  alkaline  in  reaction,  containing  much  pus,  epithe- 
lial cells,  and  triple  phosphates. 

The  complications  of  acute  cystitis  are  a  gangrene  of  the  bladder 
wall,  causing  pyemia  and  death,  or  the  ulceration  which  may  rarely  go  on 
to  perforation  or  peritonitis,  or  an  acute  pyelonephritis  (page  278). 

The  complications  of  chronic  cystitis  are : 

(a)  A  pyelitis  or  pyelonephritis. 

(b)  The  formation  of  abscesses  in  the  bladder  wall  or  of  a  perivesical 
phlegmon  in  front  of  or  behind  the  organ. 

(c)  The  perforation  of  the  diverticula  which  often  form  in  these 
cases,  causing  peritonitis  or  prevesical  abscess  (page  251). 

(d)  A  chronic  condition  of  septic  intoxication  called  urosepsis,  from 
the  absorption  of  toxic  products  from  the  decomposing  urine.  The 
signs  of  this  are  frequently  recurring  chills  followed  by  profuse 
sweats  and  rise  of  temperature,  vomiting,  delirium,  and  a  gradual 
loss  in  weight. 

Differential  Diagnosis  of  Cystitis. — Renal  Suppuration. — Al- 
though there  are  bladder  symptoms,  these  appear  and  disappear 
without  any  special  cause,  while  the  quantity  of  pus  remains  constant 
and  is  greater  than  in  a  cystitis.  The  only  accurate  method  to  determine 
whether  a  pyuria  is  of  vesical  or  renal  origin  is  by  a  cystoscopic  examina- 
tion. 

Posterior  Urethritis  or  Prostatitis. — In  both  of  these  conditions,  as  in 
acute  cystitis,  there  is  increased  frequency  of  and  painful  micturition. 
The  other  differential  diagnostic  points  are  given  on  page  444. 


TUBERCULOSIS    OF   THE    BLADDER.  435 

SIMPLE  ULCER  OF  THE  BLADDER. 

This  condition  is  similar  in  origin  to  the  round  ulcer  of  the  stomach. 
It  is  not  as  rare  as  generally  believed.  Walker^  states  that  the  three 
prominent  symptoms  are  increased  frequency  of  micturition,  pain  in  the 
penile  portion  of  the  urethra,  and  hematuria.  The  diagnosis  is  only 
possible  by  the  use  of  the  cystoscope.  The  ulcer  has  a  punched-out  ap- 
pearance with  clean  and  smoothly  cut  edges.  Its  edges  are  more  regular 
in  the  early  stages  than  are  those  of  a  tuberculous  ulcer.  There  is  no 
undermining  of  the  edges,  as  in  the  tuberculous  ulcer,  and  no  evidence  of 
tuberculosis  elsewhere. 

TUBERCULOSIS  OF  THE  BLADDER. 

This  condition  is  secondary  to  the  same  affection  in  the  kidneys  in  both 
sexes,  or  in  the  male  may,  in  addition,  be  secondary  to  a  primary 
focus  in  the  testis  with  resultant  ascending  infection.  A  primary  tuber- 
culosis of  the  bladder  is  very  rare.  If  the  infection  is  an  ascending  one 
(testis,  etc.),  the  lesions  are  found  at  the  trigonum.  If  the  infection  had 
its  origin  in  the  kidney,  the  lesions  are  found  in  the  vicinity  of  the  ureteral 
orifice  of  the  same  side. 

A  hematuria  may  often  be  the  first  symptom,  followed  by  painful  and 
increased  frequency  of  micturition.  The  blood  is  passed  in  large  clots 
and  is  not  intimately  mixed  with  the  urine,  as  it  would  be  in  a  renal 
hematuria.  In  other  cases  the  vesical  tuberculosis  develops  in  a  latent 
manner  as  a  complication  of  a  gonorrheal  cystitis  and  shows  itself  by  the 
constant  presence  of  red  blood-cells  in  the  urine.  The  urine  in  the 
early  stages  is  acid  and  there  is  but  httle  pus;  later  it  is  alkaline  and 
there  is  considerable  pus  and  mucus.  Tubercle  bacilli  may  be  found  in 
centrifugated  specimens  if  a  large  quantity  of  fresh  urine  is  used,  or  some 
of  the  pus  is  injected  into  a  guinea-pig. 

The  diagnosis  is  easy  if  the  above  symptoms  are  found  in  a  person 
who  has  a  primary  focus  of  tuberculosis  elsewhere. 

Every  pyuria  or  hematuria  occurring  in  young  persons  without  any 
apparent  cause  should  lead  to  the  suspicion  of  a  vesical  or  renal  tubercu- 
losis. Hematuria  due  to  cancer  occurs  at  an  older  period,  while  that 
due  to  renal  calculi  usually  ceases  when  the  patient  is  kept  quiet,  while 
rest  has  no  influence  on  the  hematuria  of  tuberculosis. 

By  the  aid  of  the  cystoscope  one  can  detect  ulcerations  at  the  orifices 
of  the  ureters  and  the  neck  of  the  bladder.  These  tuberculous  ulcers  are 
rounded,  tend  to  coalesce,  and  their  edges  are  often  undermined.     Their 

^  "Journal  of  the  American  Medical  Assoc,"  March  23,  1907. 
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floor  is  uneven  and  covered  with  a  dirty  grayish  membrane  and  bleed 
easily.  The  presence  of  renal  symptoms  and  the  escape  of  pus  from  the 
corresponding  ureter,  as  determined  by  cystoscopic  examination  and 
ureteral  catheterization,  help  to  confirm  the  diagnosis.  The  crucial  test, 
however,  is  the  discovery  of  tubercle  bacilh  either  by  staining  or  the 
guinea-pig  inoculation  test. 


HEMATURIA. 
It  is  more  interesting  than  practical  to  discuss  the  various  sources  of 
hematuria  and  pyuria.     The  crucial  test  in  both  cases  as  to  the  cause  is 
a  cystoscopic  examination.     Davis^  has  suggested  the  following  classi- 
fication of  the  causes  of  vesical  hematuria : 

1.  Circulatory  disturbances,  such  as  varicosities  of  the  prostatic  veins 
or  passive  congestion  from  any  cause. 

2.  Trauma,  such  as  rough  passage  of  instruments,  foreign  bodies  such 
as  calculi,  contusion,  or  rupture  of  the  bladder. 

3.  Infection.  Tuberculous  and  other  forms  of  infection  are  frequent 
causes  of  hematuria.  It  may  only  be  microscopic.  In  tropical  countries 
other  causes  are  the  parasites,  filaria,  and  distoma. 

4.  Neoplasms.  Papilloma  and  carcinoma  give  rise  to  the  most  severe 
and  persistent  bleeding.  It  occurs  independently  of  exercise  and  either 
by  day  or  at  night. 

In  addition  to  the  above  vesical  causes,  one  must  consider  renal 
sources,  such  as  tumor,  tuberculosis  calcuh,  etc. 

VESICAL  CALCULI. 
The  characteristic  symptoms  of  stone  in  the  bladder  are  pain,  hemor- 
rhage, and  disturbances  of  micturition.     These  are  very  frequently 
combined  with  the  symptoms  of  chronic  cystitis,  or  of  hypertrophy  of  the 
prostate,  so  that  the  clinical  picture  becomes  a  complex  one. 

(a)  The  pain  is  felt  in  the  end  of  the  penis,  especially  toward  the 
end  of  urination,  or  the  pain  may  be  felt  at  the  neck  of  the  bladder,  es- 
pecially upon  exertion  or  sudden  jarring  of  the  body.  The  pains  may 
radiate  to  the  rectum,  testis,  or  thigh. 

If  the  calculus  is  pointed  and  becomes  fixed  in  the  meatus  internus, 
the  pain  is  often  excruciating,  and  is  increased  by  each  vesical  contraction. 

(b)  Micturition  is  seldom  normal.  There  is  usually  increased  fre- 
quency. If  the  stone  is  small,  the  stream  is  often  suddenly  interrupted. 
In  some  cases  there  is  enuresis,  in  others  retention  of  urine,  especially  if 

^  "Annals  of  Surgery,"  1906. 
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the  calculus  becomes  wedged  in  the  internal  meatus.  Obstinate  enuresis 
and  straining  while  urinating  are  often  the  first  signs  in  children. 

(c)  Condition  of  the  urine.  This  contains  pus  and  mucus,  varying  ac- 
cording to  the  degree  of  cystitis  which  is  present.  Blood  in  small  quan- 
tities is  often  mixed  with  the  urine,  especially  after  any  exertion.  One 
specimen  may  contain  blood  and  the  next  be  perfectly  clear.  In  general, 
the  hematuria  is  never  as  marked  nor  as  continuous  as  in  neoplasms  or 
tuberculosis,  unless  the  latter  coexist  and  has  a  direct  relation  to  exercise. 

In  children,  prolapse  of  the  rectum  and  straining  at  stool  or  in  urina- 
tion, or  the  presence  of  herniae,  should  always  lead  to  the  suspicion  of  cal- 
culi. The  history  of  a  previous  renal  colic  may  be  of  great  value.  The 
diagnosis  of  vesical  calculus  can  be  confirmed  by  one  or  more  of  the  three 
following  methods  of  examination : 

(i)  The  use  of  a  specially  constructed  sound  called  a  "stone  searcher." 
This  should  be  of  12  to  15  French  size,  and  have  a  rounded,  blunt  end. 
The  beak  is  short  and  forms  an  angle  of  120  degrees  with  the  shaft. 

The  bladder  should  contain  two  ounces  of  fluid  in  children  and  four  to 
six  ounces  in  adults,  the  organ  having  been  previously  irrigated  with  boric 
acid  solution  through  a  soft-rubber  catheter.  Some  2  per  cent,  eucain 
solution  is  injected  into  the  deep  urethra.  If  the  bladder  is  very  sensi- 
tive or  the  deep  urethra  is  very  rigid  on  account  of  an  enlarged  prostate  a 
general  anesthetic  should  be  given.  If  the  urine  is  ammoniacal,  the  ex- 
amination should  be  preceded  for  a  few  days  to  a  week,  if  possible,  by 
daily  irrigations  and  the  internal  use  of  urinary  antiseptics.  The  bladder 
should  be  systematically  explored  the  beak  being  rotated  in  all  direc- 
tions. The  horizontal  position  with  elevation  of  the  pelvis  is  best  suited 
for  these  cases. 

If  the  prostate  is  enlarged,  the  handle  of  the  sound  is  raised.  When 
the  sound  strikes  a  stone,  there  is  a  sharp  metallic  click.  A  stone  which 
is  hidden  in  a  diverticulum  or  deeply  in  the  retroprostatic  pouch  is  often 
found  with  great  difficulty.  The  former  may  be  suspected  if  the  sound 
only  strikes  it  in  one  position  and  cannot  be  made  to  pass  around  the 
calculus. 

(2)  Cystoscopic  examination.  This  is  an  almost  infallible  method, 
and  is  especially  valuable  in  the  case  of  calculi  which  lie  in  diverticula, 
or  for  foreign  bodies  in  the  bladder.  Its  use  may  be  very  difficult  if 
there  is  much  cystitis  or  a  marked  prostatic  hypertrophy. 

(3)  Skiagraphic  examination.  This  method  has  been  used  consider- 
ably since  the  introduction  of  the  a;- ray.  As  in  the  case  of  renal  calcuh, 
phosphatic,  oxalate,  and  cystin  stones  give  deep,  while  urate  and  uric  acid 
calculi  only  cause  light  shadows.     The  method  is  only  of  value  if  the 
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result  is  a  positive  one.  No  reliance  can  be  placed  upon  a  negative 
picture.  The  best  method  is  to  employ  a  compression  apparatus,  as  in 
renal  skiagraphy  (page  426). 


TUMORS  OF  THE  BLADDER. 

These  are  divided  clinically  into  the  benign  and  malignant.  The  best 
classification  is  that  of  Kuster:  (i)  Epithelial  group  (papilloma,  car- 
cinoma, adenoma,  and  dermoid  cysts);  (2)  connective-tissue  group 
(sarcoma,  myxoma,  fibroma,  and  angioma);  (3)  muscular  group 
(myoma).  Sarcomata  occur  in  children  and  grow  rapidly.  Papillo- 
mata  appear  in  middle  life,  while  carcinomata  grow  slowly  and  appear  in 
elderly  people.  The  majority  of  the  former  are  papillomata,  made  up  of 
long  pedicles  or  sessile,  warty  tumors  with  a  broad  base.  They  may  be 
single  or  multiple  and  are  most  often  situated  near  the  trigone,  and  not  in- 
frequently recur  after  removal  or  become  malignant  in  character.  Of  the 
malignant,  the  majority  are  primary  either  in  the  prostate  or  in  one  of  the 
neighboring  structures  (rectum,  uterus,  etc.).  The  diagnosis  of  a  ves- 
ical neoplasm  may  be  made  from  the  presence  of  (a)  sudden  hematuria 
occurring  without  apparent  cause  and  which  is  not  renal  in  origin,  ac- 
companied by  pain  and  disturbances  of  micturition,  and  (b)  the  results  of 
the  examination  of  the  urine,  and  of  cystoscopic  and  rectal  examination. 

(a)  The  hematuria  may  be  the  first  symptom,  as  it  is  of  other  renal 
and  vesical  conditions  (calculi  and  tuberculosis).  In  tumors  it  is  the 
first  sign  in  the  majority  of  cases.  If  the  blood  comes  from  the  kidney  it 
is  intimately  mixed  with  the  urine,  has  been  accompanied  by  colic,  and 
there  are  often  worm- like  coagula.  In  hemorrhage  from  the  urethra  the 
liquid  or  clotted  blood  precedes  the  voiding  of  urine.  In  bladder  hemor- 
rhages the  first  urine  contains  but  little  blood,  but  the  amount  is  gradually 
increased  until  pure  blood  is  evacuated.  The  cystoscope  is  the  only  re- 
liable method  of  determining  the  source  of  the  hematuria. 

The  hematuria  from  benign  tumors  is  often  intermittent,  occurring 
without  any  cause,  is  not  increased  by  exertion,  and  is  bright  red.  In 
malignant  growths  the  hemorrhage  is  more  apt  to  be  persistent  and 
smaller  in  amount. 

Frequency  and  urgency  of  micturition  are  generally  absent  in  smaller 
benign  and  malignant  growths.  In  larger  ones  there  is  often  great 
difficulty  in  micturition  and  even  retention  of  urine. 

Pain  is  generally  absent  in  papillomata  and  is  not  marked  in  the 
carcinomata  until  the  infiltration  is  extensive  or  the  bladder  becomes 
infected.     It  is  then  not  only  present  during,  but  also  between,  urination. 
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The  discovery  of  some  of  the  viUi  of  a  papilloma  is  one  of  the  most 
positive  signs,  but  these  are  not  often  found.  In  the  malignant  tumors 
which  are  primary  in  the  prostate,  rectal  examination  will  show  a  much 
harder,  stone-like  enlargement  of  the  gland  than  is  the  case  in  ordinary 
hypertrophy.  In  a  recent  case  the  writer  was  led  to  suspect  a  malignant 
prostate  from  the  palpation  of  very  firm  lymph-nodes  in  both  inguinal 
regions  of  a  cachectic  man  who  had  bladder  symptoms.  Rectal  exami- 
nation revealed,  in  addition  to  the  hard  prostate,  a  stricture  of  the  rectum 
due  to  the  extension  of  the  growth  around  the  rectum. 

In  a  recent  article  on  cancer  of  the  prostate.  Young  ^  calls  attention 
to  this  stony  induration,  as  well  as  to  a  similar  condition  of  the  seminal 
vesicles. 

Cystoscopic  examination  is  of  great  value.  It  is  very  difficult  to 
examine  the  bladder  in  cases  of  villous  tumor,  owing  to  the  hemorrhage, 
but  if  this  latter  is  not  too  great,  the  view  obtained  easily  confirms  the 
diagnosis. 

In  malignant  tumors  without  marked  projection  above  the  level 
of  the  bladder  wall,  the  diagnosis  with  the  cystoscope  is  very  difficult, 
but  even  in  these  cases  it  is  often  confirmatory,  especially  in  cancer  of  the 
prostate  which  has  invaded  the  trigone. 

Wherever  there  is  any  doubt  as  to  the  nature  of  the  tumor  an  explora- 
tory suprapubic  cystotomy  is  advisable  in  order  that  an  early  diagnosis 
may  be  made. 

Affections  of  the  Prostate, 
enlargement  of  the  prostate. 

Increased  frequency  of  urination,  often  first  noticed  at  night,  in  a 
man  above  forty,  directs  attention  to  the  bladder  and  prostate.  There 
is  not  only  a  desire  to  urinate  more  frequently,  but  a  feeling  that  it  must 
be  passed  immediately.  The  act  requires  longer  than  usual,  and  the 
stream  lacks  the  force  of  a  normal  individual. 

Retention  of  urine  may  begin  gradually,  the  patient  being  able  to 
pass  less  and  less.  It  often  begins  suddenly  after  exposure  to  cold, 
debauches,  or  voluntary  retention  of  the  urine  for  a  long  period. 

Pain  is  not  a  symptom  of  this  condition  until  a  cystitis  has  begun. 

Hematuria  may  at  times  be  very  profuse  from  the  varicose  prostatic 
veins  around  the  neck  of  the  bladder.  With  the  above  history  one  can 
usually  confirm  the  diagnosis  by  a  systematic  objective  examination. 

This  should  include  : 

^  "Johns  Hopkins  Hospital  Bulletin,"   October,  1905. 
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1.  Palpation  of  the  prostate  through  the  rectum  to  determine  the 
extent  of  the  enlargement  in  this  direction,  whether  one  or  both  of  the 
lateral  lobes  are  involved,  and  the  consistency  and  nature  of  the  enlarge- 
ment. A  fibrous  prostate  is  but  little  enlarged  and  is  very  firm  and 
fixed.     An  adenomatous  prostate  is  larger,  softer,  and  more  movable. 

2.  Combined  examination  by  the  use  of  a  metal  or  a  special  prostatic 
(Mercier)  catheter  inserted  into  the  bladder,  while  the  index-finger  is  in- 
troduced into  the  rectum.  In  passing  the  catheter  the  following  points, 
according  to  Deaver,  favor  the  diagnosis  of  enlarged  prostate,  (a)  Un- 
due depression  of  the  shaft  is  necessary  before  the  catheter  enters  the 
bladder,  (b)  The  length  of  the  urethra,  i.  e.,  before  urine  comes,  is  more 
than  eight  inches,  (c)  The  catheter  is  deviated  to  one  or  the  other  side 
by  the  unequal  lateral  lobes,  (d)  If  an  obstruction  is  encountered  at  a 
distance  of  more  than  seven  inches  from  the  external  meatus,  showing 
that  the  obstruction  is  not  due  to  strictures  which  never  occur  in  the 
prostratic  urethra. 

3.  Determination  of  the  amount  of  residual  urine  by  allowing  the 
patient  to  evacuate  the  bladder  and  then  inserting  either  a  metal  or  a 
special  prostatic  catheter,  known  as  the  Mercier,  with  a  short  beak,  and 
allowing  the  residual  urine  to  escape. 

4.  A  thorough  examination  of  both  the  quantity  of  urine  passed  in 
twenty-four  hours  and  its  constituency. 

5.  By  rotating  the  metal  catheter  around  in  the  bladder  gently,  one 
can  gain  an  idea  of  whether  it  is  dilated  or  contracted,  and  also  whether 
any  calculi  exist.  A  contracted  bladder  accompanies  a  fibrous,  a  dilated 
an  adenomatous  prostate. 

6.  The  cystoscope  is  of  great  confirmatory  value  if  it  can  be  used, 
although  this  may  be  very  difficult. 

Differential  Diagnosis. — Cancer  of  the  Prostate. — The  induration 
of  the  enlargement  as  palpated  per  rectum  is  more  stony  and  involves 
the  seminal  vesicles  at  an  early  period  in  a  similar  induration. 

There  is  often  early,  sharp,  shooting  pain  along  the  inner  side  of  the 
thighs  or  along  the  sciatic  nerves.  It  also  causes  early  cachexia,  and 
cystoscopic  examinations  fail  to  detect  much  enlargement  toward  the 
bladder  unless  a  previous  benign  enlargement  has  existed.  The  inguinal 
glands  are  also  of  stony  hardness  and  enlarged.  Sarcomata  are  very 
rare  and  grow  very  rapidly. 

Polyps  oj  the  Bladder  (Fibrous). — These  are  quite  rare  and  cause 
obstruction  symptoms  like  an  enlarged  middle  lobe.  Rectal  palpa- 
tion usually  shows  an  absence  of  enlargement  of  the  prostate.     The 
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frequency  of  hematuria  and  a  cystoscopic  examination  will  aid  in  dis- 
tinguishing it. 

Tuberculosis  of  the  Prostate. — This  may  cause  enlargement  of,  and 
the  formation  of  nodules  in,  the  prostate.  The  disease  is  rarely  primary. 
The  diagnosis  may  usually  be  made  from  the  presence  of  the  same  dis- 
ease in  the  epididymis  and  the  fact  that  it  generally  occurs  at  an  earher 
age  than  prostatic  hypertrophy. 

The  diagnosis  of  carcinoma  of  the  prostate  has  been  considered  on 
page  439,  while  that  of  tuberculosis  of  the  prostate  will  be  referred  to  in 
connection  with  the  same  disease  in  the  male  productive  organs  (page 
417).  Inflammations  of  the  prostate  are  discussed  in  connection  with 
their  most  frequent  etiologic  factor,  viz.,  gonorrhea  (page  443). 


Injuries  and  Diseases  of  the  Urethra  and  Penis, 
congenital  malformations. 

Epispadias  and  Hypospadias. — Both  of  these  deformities  can  be 
readily  diagnosed.  In  epispadias  there  in  an  imperfect  formation  of  the 
upper  wall  of  the  urethra  (Fig.  269).  There  are  three  forms:  (a)  One 
in  which  only  the  glans  penis  is  involved.  This  is  so  rare  that  only  three 
genuine  cases  have  been  described,  (b)  The  groove  extends  back  to  the 
middle  of  the  penis,  (c)  The  most  frequent  form.  This  form  is  usually 
associated  with  an  ectopia  of  the  bladder  and  a  defect  in  the  pubic 
symphysis  (Fig.  270).  The  penis  and  the  groove  on  its  upper  surface 
are  very  short  and  pass  directly  over  into  the  bladder  defect.  Hypo- 
spadias is  much  more  frequent  than  epispadias.  The  deformity  is  due 
to  a  defective  formation  of  the  lower  wall  of  the  urethra.  There  are  also 
three  forms :  (a)  The  gap  or  groove  involves  only  the  glans  penis  (hypo- 
spadia glandis).  (b)  The  groove  extends  back  as  far  as  the  beginning  of 
the  scrotum.  The  urethral  orifice  is  at  the  latter  point.  This  form  is 
less  frequent  than  the  first  named  and  is  called  the  penoscrotal  form. 
The  penis  is  usually  curved  down  and  laterally,  (c)  The  scrotum  is 
more  or  less  completely  divided  into  two  lateral  halves.  The  urethral 
opening  is  in  the  perineum  or  in  the  groove  between  the  divided  scrotum 
(perineoscrotal  form).  The  penis  is  very  short  and  bent  downward  and 
the  foreskin,  as  in  the  penoscrotal  form,  shows  a  wide  gap. 
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This  condition  usually  follows  a  fall  upon  some  object  like  a  plank  or 
an  axle,  these  coming  in  direct  contact  with  the  perineum.  It  may  also 
follow  a  blow  or  kick  in  the  same  region,  or  the  perineum  may  be  torn 
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as  a  result  of  a  fracture  of  the  pelvis.  The  urethra  at  the  bulbomembra- 
nous  junction  is  caught  between  the  unyielding  pubic  symphysis  and  the 
object  upon  which  the  patient  falls.  For  this  reason  the  tears  are  most 
often  located  at  this  point. 

The  probability  of  a  rupture  of  the  urethra  must  be  thought  of  in 
every  case  either  of  blunt  force  applied  to  the  perineum,  or  an  injury 
in  which  the  pelvis  is  crushed. 

The  cardinal  signs  from  which  a  diagnosis  can  usually  be  made  are  : 
I.  The  appearance  of  a  hematoma  or  of  a  swelling  in  the  perineum. 

2.  The  escape  of  blood  from  the 
meatus  either  with  or  independently 
of  urination.  If  it  occurs  with  the 
latter,  blood  escapes  before  urine 
begins  to  flow. 

3.  There  is  either  retention  of  or 
great  difficulty  in  urinating  and  the 
act  is  accompanied  by  great  pain  in 
the  perineum  and  at  the  end  of  the 
penis.  The  urine  contains  coagu- 
lated and  fluid  blood. 

4.  Urinary  infiltration  of  the  sub- 
cutaneous tissues,  penis,  scrotum, 
and  anterior  abdominal  wall.  This 
causes  marked  swellings,  redness, 
and  tenderness  of  the  correspond- 
ing parts,  and  may  be  followed  by 
severe  septic  infection  or  even  gan- 
grene. Such  extravasation  may  oc- 
cur immediately  after  the  accident 
or  gradually  in  the  course  of  a  few 
days.  In  the  milder  cases  of  rup- 
ture of  the  urethra  there  is  but  little 

bleeding  from  the  meatus,  the  urine  is  almost  clear,  and  there  is  only  a 
slight  amount  of  perineal  swelling. 

The  diagnosis  of  the  more  severe  forms  depends  upon  the  observa- 
tion of  the  large  amount  of  blood  from  the  meatus,  the  perineal  hematoma, 
the  difficult  and  painful  micturition,  and  at  times  the  urinary  infiltration 
with  accompanying  sepsis. 

Traumatic  rupture  of  the  urethra  may  be  followed  by  strictures  and 
perineal  fistulae  (Fig.  272),  whose  diagnosis  is  the  same  as  that  of  the 
same  conditions  when  due  to  gonorrhea  (page  446).  If  a  patient  gives 
the  history  of  a  fall  followed  by  difficulty  of  urination,  one  must  always 


Fig.  271. — Enormous  Elephantiasis  of  the 
Scrotum,  Following  Traumatic  Rupture 
or  THE  Urethra. 

This  is  the  front  view  of  the  patient  shown  in 
Fig.  269. 
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think  of  a  stricture.  When  a  tear  of  the  urethra  coexists  with  a  rupture 
of  the  bladder  and  fracture  of  the  pelvis,  as  in  one  of  my  cases,  the  diag- 
nosis is  very  difficult,  but  can  usually  be  made  by  a  careful  study  of  the 
physical  findings. 


LOCALIZATION  OF  PUS  IN  THE  LOWER  PORTION  OF  THE  MALE 
GENITO-URINARY  TRACT  (FIG.  281). 

The  question  whether  pus  and  detritus,  causing  the  urine  to  be  tur- 
bid, originate  in  the  anterior  or  posterior  urethra  or  in  the  appendages 
of  the  lower  urinary  tract 
can  be  answered  in  one  of 
the  following  ways : 

The  Two-glass  Test.— 
After  a  patient  has  held  his 
urine  for  some  considerable 
time — two  to  four  hours — he 
is  advised  to  empty  some  of 
the  urine  into  one  glass, 
then  to  stop  and  to  void  the 
balance  of  the  urine  into 
another  glass  (Thompson 
test). 

In  a  general  way  it  can 
then  be  stated  that,  if  only 
the  first  portion  is  turbid  or 
shows  floating  shreds  or 
flakes,  the  pus  ^comes  from 
the  anterior  urethra  alone. 
If  both  portions  are  turbid 
or  contain  shreds  or  flakes, 

■  1  ^       .  ,  .  same. 

the    posterior     urethra    is 

necessarily  involved  in  the  inflammatory  process.  Pus  production  in 
acute  gonorrhea  is  usually  so  profuse  that  the  first  and  second  portions 
will  be  rendered  turbid  even  if  the  affection  is  located  in  the  anterior 
urethra  only.  The  reason  for  this  is  that  the  posterior  urethra  does 
not  permit  the  accumulation  of  any  considerable  amount  of  secretion  in 
Its  lumen.  At  the  very  moment  that  secretion  accumulates,  it  flows 
back  into  the  bladder.  P  In  this  way  the  secretion  becomes  mixed  with 
the  urine  contained  in  the  bladder. 

The  first  portion  of  urine  voided  flushes  out  the  anterior  urethra. 


Fig.  272. — Posterior  View  of  Patient  Shown  in  Fig. 

270.     Suffering  from  Enormous  Elephantiasis 

OF  Scrotum. 

F,  Opening  of  perineal  fistula,  which  resulted  from 
traumatic  rupture  of  urethra  and  stricture  subsequent  to 
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carrying  off  the  adherent  pathologic  products.  Unless  secretion  flows 
back  from  the  posterior  urethra  into  the  bladder,  the  second  portion  of 
urine  will  appear  clear.  The  conclusion  to  be  drawn  from  this  rather 
crude  test  must  be  subjected  to  the  following  criticism: 

A  very  thick  secretion  originating  in  the  anterior  urethra  may  still 
adhere  to  the  mucous  membrane  after  the  first  portion  of  urine  has  passed. 
Thus  the  second  portion  may  also  contain  flakes  of  pus  that  originate  in 
the  anterior  urethra.  Again,  at  the  time  of  the  test  there  may  be  very 
little  production  of  pus  in  the  posterior  urethra,  so  that  the  second  portion 
of  the  urine  appears  clear,  although  there  is  still  disease  in  the  posterior 
urethra.  The  two-glass  test  is  only  of  value  if  it  is  employed  repeatedly 
and  at  different  visits. 

The  principle  of  this  test  can  be  applied  in  a  more  refined  manner  in 
the  following  way:  The  test  is  best  made  early  in  the  day.  After  the 
patient  has  retained  his  urine  for  some  considerable  time,  the  an- 
terior urethra  is  washed  out  with  sterile  water,  either  by  using  a  soft- 
rubber  catheter  whose  tip  does  not  reach  beyond  the  spongy  portion  of 
the  urethra  or  by  applying  a  Valentine  nozzle  without  overcoming  the  re- 
sistance of  the  compressor  urethras.  This  flushing  is  continued  until  the 
returning  fluid  appears  to  be  absolutely  clear.  Then  the  urine  is  voided; 
all  impurities  contained  in  this  specimen  necessarily  come  out  of  the 
posterior  part  of  the  urethra. 

Another  valuable  addition  to  this  method  is  as  follows :  If  it  is  desir- 
able to  gather  information  as  to  the  question  whether  secretion  comes 
from  the  prostate  or  the  seminal  vesicles,  the  anterior  urethra  is  first 
flushed  out  in  the  manner  described  above.  The  patient  should  then 
pass  half  of  the  contents  of  his  bladder.  The  index-finger  is  now  in- 
troduced into  the  rectum,  and  the  prostate  and  the  seminal  vesicles  are 
milked,  and  the  patient  then  voids  the  balance  of  his  urine. 

The  flushing  Hquid  used  for  the  irrigation  of  the  anterior  urethra 
contains  the  pathologic  products  of  this  portion.  The  first  portion  of 
the  urine  voided  contains  the  products  of  the  posterior  urethra.  The 
second  portion  of  the  urine  voided  contains  the  contents  of  the  prostate 
and  of  the  seminal  vesicles.  Pathologic  products  squeezed  out  of  the 
seminal  vesicles  have  a  characteristic  serpentine  or  twisted  shape. 

In  very  chronic  cases,  which  show  scant  secretion,  some  additional 
means  must  be  employed  in  order  to  find  the  seat  of  pathologic  products. 

In  order  to  stimulate  secretion  for  twenty-four  hours  previously  to 
executing  the  test,  irritating  irrigations  of  the  entire  urethra  are  admin- 
istered— I  to  10,000  bichlorid  solution  or  i  to  5,000  silver  nitrate  solution. 

At  the  same  time  the  patient  is  advised  to  drink  some  alcohoHc 
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beverage  the  evening  before  the  examination,  such  as  beer  or  cham- 
pagne. The  pathologic  products  from  infiltrated  portions  of  the  urethra 
are  collected  by  first  introducing  an  olive-tipped  sound;  all  the  places  at 
which  the  sound  shows  some  engagement  are  squeezed  out  over  the 
olive  tip  by  two  fingers  massaging  the  urethra  from  the  outside. 

The  resulting  discharge  is  treated  in  the  manner  above  described. 
While  it  is  easy  and  simple  to  examine  specimens  of  the  discharge  micro- 
scopically as  to  their  structure,  the  search  for  gonococci,  particularly  in 
chronic  cases,  not  only  calls  for  frequent  examinations  of  numerous 
specimens,  but  even  then  may  be  negative. 

In  all  doubtful  cases  the  culture  test  for  gonococci  should  be  employed. 

Instrumental  Examination. — In  all  acute  inflammatory  processes 
of  the  urethra  instrumental  examination  is  contraindicated.  The  most 
convenient  instrument  for  endourethral  examination  is  the  elastic  bulb- 
ous bougie,  Guyon's  "explorateur  a  boule  ohvaire"  or  bougie  a  boule. 
The  bougie  a  boule  carries  on  its  slender  shaft  an  olive-shaped  head 
which  is  conical  at  its  digital  end  and  sharply  cut  off  at  its  proximal  end. 
The  olive,  of  the  most  frequently  used  bougies,  has  a  diameter  of  1 8  to 
20,  French  scale;  it  is  well  to  have  a  whole  set,  these  bougies  ranging  in 
size  from  8  to  26.  In  the  normal  urethra  the  bougie  passes  the  anterior 
part  smoothly  and  without  any  resistance;  at  the  isthmus  the  head  en- 
counters a  slight  obstruction ;  on  passing  it  the  patient  becomes  sensitive 
to  the  touch.  In  the  whole  length  of  the  membranous  urethra  the  bougie 
moves  slightly  engaged;  in  the  prostate  it  ghdes  easily  until  we  get  to 
the  internal  orifice,  where  we  feel  a  shght  interference  just  before  it 
enters  the  bladder.  In  some  cases  the  bougie  may  also  be  caught  in 
the  sinus  pocularis. 

While  passing  the  prostatic  urethra  the  patient  usually  has  a  desire 
to  urinate.  The  largest  diameter  of  the  head  of  the  bougie  being  at  its 
proximal  end,  the  obstructions  of  the  urethra  are  felt  more  distinctly  on 
retracting  than  when  the  bougie  is  introduced.  The  meatus  is  often  so 
narrow  that  we  have  to  cut  it  for  some  distance  before  making  an  exami- 
nation. The  bulbous  urethra  is  occasionally  very  wide  in  the  young  and 
often  in  the  old,  and  catches  the  end  of  an  inelastic  instrument  as  though 
it  were  in  a  blind  pouch.  This  obstruction  may  be  overcome  by  stretch- 
ing the  penis.  Right  behind  the  bulb  is  the  isthmus,  which  is  usually 
easy  to  pass,  except  in  nervous  individuals,  in  whom  the  membranous 
urethra  is  generally  hyperemic,  and  we  get  reflex  spasmodic  contrac- 
tion of  the  compressor  urethrae.  Patience  and  perhaps  a  few  drops 
of  cocaine  solution  will  overcome  this  obstruction.  Any  obstructions 
in  the  course  of  the  urethra,  except  those  named  above,  are  patho- 


446  THE   ABDOMEN. 

logic.  In  strictures  we  feel  friction  and  unevenness;  it  feels  as  if  the 
bougie  jumped  over  a  hard  string.  If  a  stricture  which  is  too 
narrow  for  the  bougie  to  pass  has  been  found,  then  fihform  bougies 
are  resorted  to,  starting  with  the  smallest  number  and  gradually 
increasing  to  larger  ones  until  the  diameter  of  the  stricture  is 
found.  Many  strictures  are  sharply  Kmited  and  stand  out  prominently 
from  the  healthy  or  less  infiltrated  surrounding  mucous  membrane  of 
the  urethra,  and  a  filiform  bougie  introduced  is  just  as  Hkely  to  be  caught 
in  a  pocket  of  the  mucous  membrane  as  to  enter  the  narrow  passage  of 
the  stricture  somewhere  in  the  middle.  It  is,  therefore,  a  good  plan  not 
to  try  to  pass  the  stricture  with  the  first  bougie  introduced;  if  it  catches 
in  a  pocket,  introduce  the  second  bougie,  and  so  on  until  either  all  of 
the  blind  pockets  are  filled  out  with  the  bulb  of  the  bougie  or  until  one 
accidentally  enters  the  stricture. 

We  can  use  conical  or  cylindrical  metal  sounds  instead  of  the 
bougie,  but  they  will  not  give  as  much  information  as  the  bougie.  In- 
filtrations due  to  chronic  gonorrhea  are  detected  by  having  the  sound 
in  the  urethra  and  palpating  with  the  hand  on  the  surface.  The  mem- 
branous and  prostatic  urethras  can  be  palpated  through  the  rectum. 

From  the  foregoing,  it  is  clear  that  the  introduction  of  a  bougie  into 
the  urethra  not  only  permits  us  to  find  out  the  degree  of  sensitiveness 
and  smoothness  or  unevenness  of  the  urethral  mucous  membrane,  but 
it  also  gives  direct  means  to  determine  the  length  of  the  urethra.  Most 
convenient  for  this  purpose  are  Kutner's  graduated  bougies. 

The  diameter  of  the  urethra  in  its  different  parts  can  accurately  be 
measured  with  the  end  of  the  urethrometer.  The  oldest  and  most 
frequently  employed  is  that  of  Otis.  Of  newer  date  is  the  urethrome- 
ter of  KoUmann;  the  latter,  in  addition,  can  be  used  as  a  dilator  for  short 
distance. 

Urethroscopy. — The  pathologic  changes  in  a  large  percentage  of 
cases  of  chronic  gonorrhea  consist  in  widespread  infiltrations  of  slight 
degree,  but  nevertheless  they  may  cause  serious  disturbances.  In  other 
cases  the  pathologic  changes  are  confined  to  small,  inflamed,  suppurating 
conglomerations  of  glands  or  crypts  of  Morgagni,  which,  in  spite  of  their 
small  size,  are  the  carriers  of  virulent  infection  and  the  cause  of  constant 
discharge  of  pus.  On  the  other  hand,  it  is  not  necessary  that  they  betray 
their  presence  by  any  apparent  symptoms.  There  is  no  secretion  and  the 
urine  does  not  contain  any  filaments  for  weeks,  months,  or  even  years- 
Suddenly  the  patient  is  attacked  by  an  acute  gonorrhea  without 
having  exposed  himself  to  infection.  Such  cases  are  not  rare  in  every- 
day practice.     The  endourethral  examination  with  the  bulbous  bougie, 
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the  sound,  and  the  urethrometer,  while  otherwise  of  great  service  in 
making  a  diagnosis,  will  give  little  information  in  these  cases;  they  re- 
main, therefore,  a  mystery  to  the  insufficiently  equipped  physician,  and 
this  is  what  gives  chronic  gonorrhea  the  name  of  being  incurable.  We 
must  first  make  a  correct  diagnosis  before  we  can  successfully  treat  a 
disease.  The  most  important  instrument  with  which  to  make  a  thorough 
examination  is  the  urethroscope. 

PHIMOSIS. 

This  is  an  abnormal  narrowing  of  the  foreskin,  so  that  it  cannot  be 
retracted  to  expose  the  glans.  It  is  most  often  a  congenital  condition, 
but  may  be  acquired  as  the  result  of  gonorrheal  inflammation  or  chan- 
croidal ulceration  beneath  the  prepuce. 

The  chief  interest  from  a  diagnostic  point  of  view  is  in  the  results  of 
the  phimosis.  These  are:  (a)  Recurrent  attacks  of  balanitis  from  ac- 
cumulation of  smegma,  (b)  Prolapse  of  the  rectum  or  a  hernial  pro- 
trusion as  the  result  of  straining,  (c)  Formation  of  preputial  calcuh. 
(d)  It  favors  the  development  of  an  epithelioma  through  irritation  of  the 
secretions.     It  is  a  frequent  cause  of  reflex  nervous  symptoms  in  children. 

PARAPHIMOSIS. 

Whenever  a  tight  foreskin  has  been  drawn  back  over  the  glans  penis 
and  is  not  allowed  to  shp  forward  again,  a  paraphimosis  results.  This  is 
due  to  the  formation  of  a  contraction  ring  in  the  retracted  foreskin  which 
prevents  the  blood  from  returning  toward  the  root  of  the  penis,  causing 
marked  swelling.  The  condition  can  be  readily  recognized  from  this 
swelling,  which  lies  just  behind  the  corona  glandis  and  is  separated  from 
the  main  body  of  the  penis  by  a  deep  groove  corresponding  to  the  con- 
traction ring.  The  longer  the  paraphimosis  lasts,  the  more  swelling,  so 
that  the  groove  or  contraction  ring  may  be  entirely  hidden.  It  may  be 
followed  by  gangrene  of  the  foreskin. 

BALANITIS. 

This  is  the  result  of  an  infection  of  the  inner  or  mucous  layer  of  the 
p'repuce.  The  entire  prepuce  is  swollen  and  tender  so  that  it  can  only 
be  retracted  with  difficulty.  The  glans  penis  and  inner  layer  of  the 
prepuce  are  both  reddened  and  ulcerated,  and  a  foul  purulent  discharge 
is  present.  The  retention  of  secretion  may  lead  to  deep  ulceration  and 
gangrene  of  the  prepuce.  This  condition  is  at  times  the  first  sign  of 
the  presence  of  a  diabetes. 
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EPITHELIOMA  OF  THE  PENIS. 

This  occurs  late  in  life.  It  occurs  usually  in  one  of  two  forms,  either 
as  a  cauhflower-hke  growth  (Fig.  273)  or  as  an  ulceration  with  under- 
mined and  markedly  indurated  edges.  The  former  is  the  more  fre- 
quent. If  it  is  present  with  a  tight  prepuce  the  diagnosis  may  be 
made  from  the  purulent  discharge,  by  palpating  the  induration  through 

the  intact  prepuce,  and  by  the  in- 
durated, enlarged  inguinal  lymph- 
nodes.  A  little  later,  when  the  tumor 
has  penetrated  the  prepuce,  the 
diagnosis  is  much  easier.  The  dis- 
charge may  be  the  first  symptom 
which  calls  the  patient's  attention  to 
his  condition. 

The  second  or  ulcerative  form  re- 
sembles somewhat  the  carcinomata 
of  the  lip  with  their  crater-like  ulcer- 
ation, indurated  bases,  and  edges. 

In  the  differential  diagnosis  of  the 
cauliflower  form  one  must  consider 
venereal  warts.  These  are  softer 
and  there  is  no  induration  of  the 
base  or  of  the  inguinal  lymph-nodes. 
From  the  ulcerative  form  one  must 
differentiate  a  chancre  and  a  gum- 
ma. In  neither  of  these  are  the 
edges  or  base  as  hard  as  in  carcin- 
oma. In  chancre  there  may  be  en- 
largement of  the  inguinal  nodes, 
but  they  are  never  as  iadurated, 
and  the  primary  lesion  is  followed  by 
other  secondary  symptoms  within  a 
few  weeks.  If  any  doubt  exists,  the 
administration  of  antisyphihtic  remedies  will  soon  clear  up  a  chancre. 

In  the  case  of  a  gumma  of  the  penis  the  same  clinical  findings  hold 
true.  The  edges  or  base  are  never  as  indurated,  there  are  no  enlarged 
inguinal  nodes,  and  there  is  usually  the  history  of  syphihs  or  evidence  of 
its  presence  elsewhere.  The  administration  of  potassium  iodid  should 
cause  a  marked  difference  in  the  appearance  of  the  ulceration  within  a 
week. 


Fig.  273. — Typical  Papillary  Carcinoma  of 
Prepuce  Perforating  Outer  Layer  of 
Same. 
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The  Testes, 
abnormalities  in  development. 

A  lack  of  development  of  the  testis  may  occur  in  an  imperfectly  or  in 
a  perfectly  descended  testis.  It  is  more  frequently  associated  with  the 
former,  but  it  must  not  be  assumed  that  every  testis  which  has  not 
reached  the  scrotum  is  incapable  of  producing  healthy  spermatozoa. 
The  latter  property  is, 
however,  lacking  in  the 
majority  of  such  cases. 

Such  non-developed 
testes  may  not  show  any 
perceptible  decrease  in 
size,  but  usually  they  are 
much  smaller  than  the 
normal  organ.  One  can 
recognize  such  non-de- 
velopment clinically  by 
the  absence  of  many  of 
the  male  characteristics, 
the  lack  of  pubic  hair, 
the  infantile  size  of  the 
penis  and  scrotum  (Fig. 
274),  the  smooth,  soft, 
child-like,  hairless  skin 
and  fat  of  the  entire 
body.  In  some  cases 
this  so-called  infantilism 
is  accompanied  by  a 
high-pitched ,  almost 
feminine  voice,  and  in 
the  case  shown  in  Fig. 
274  there  was  a  lack  of 
mental  development. 
The  term  "atrophy  of 
the  testis  "  should  be  con- 
fined to  those  case§  in  which  the  organ  has  been  normally  developed,  but 
has  undergone  retrograde  changes,  as  may  occur  after  acute  inflamma- 
tions, such  as  the  orchitis  following  mumps  or  injuries.  Occasionally 
such  atrophy  may  take  place  after  operations  for  inguinal  hernia,  or  in 
a  moderate  degree  as  a  result  of  a  marked  varicocele  of  long  standing. 
29 


Fig. 


2  74- — Infantilism  tn  a  Patient,  Thirty  Years  of  Age, 
Due  to  Non-development  of  Testes,  with  Normal  De- 
scent OF  these  Organs. 
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IMPERFECT  DESCENT  OF  THE  TESTIS  AND  ITS  COMPLICATIONS. 

If  the  testis  is  arrested  in  its  migration  from  the  abdominal  cavity 
to  the  scrotum,  the  condition  is  called  non-descent  or  retention  of  the 
testis.  If  it  has  pressed  through  the  inguinal  canal  and  then  assumes  an 
abnormal  position,  it  is  called  an  ectopia  or  abnormal  descent. 

In  the  case  of  the  retained  testis  the  organ  may  be  arrested  (a) 
within  the  abdomen,  {h)  in  the  inguinal  canal  (Fig.  275),  and  {c)  just 
below  the  external  abdominal  ring  (Fig.  275).  In  ectopia  testis  the  organ 
has  been  found  beneath  the  skin  of  the  anterior  abdominal  wall,  in  the 

femoral  region  (Fig.  276), 
in  the  perineum  (Fig.  277), 
at  the  root  of  the  penis  or 
toward  the  anterior  supe- 
rior spine  of  the  ilium. 

In  examining  a  child  for 
for  a  retained  testis,  it  must 
be  remembered  that  chil- 
dren possess  the  abihty  to 
draw  the  testis,  even  when 
normally  descended,  into 
the  inguinal  canal  almost 
as  far  as  the  internal  ring 
(Fig.  278). 

The  presence  of  a  re- 
tained or  abnormally  de- 
scended testis  may  be 
readily  recognized  by  first 
palpating  the  scrotum, 
when  one  or  both  sides  will 
be  found  empty.  Careful  search  should  then  be  made,  in  the  places 
where  the  testes  are  usually  retained  or  abnormally  placed,  for  a  soft, 
oval,  easily  movable  tumor  corresponding  to  the  testis.  In  children  the 
organs  may  be  retained  in  the  inguinal  canal  until  near  puberty  and  then 
suddenly  descend.  An  abnormally  retained  testis  cannot  be  palpated, 
and  the  first  sign  of  its  presence  may  be  an  inflammation. 

The  following  conditions  may  develop  in  or  accompany  a  retained 
or  abnormally  descended  testis : 

1.  Inflammation. 

2.  Torsion  of  the  cord  (Fig.  279). 

3.  Tumor  formation. 

4.  Hydrocele  and  hernia. 


Fig.  275. — Most  Frequent  Locations  of  Testis  in  Cases 
OF  Non-descent. 
I,  Location  of  testis  within  inguinal  canal;  2,  location  just 
outside  of  external  abdominal  ring.     The  third  most  frequent 
position  (abdominal  testis)  is  not  shown  in  the  picture. 
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I.  Inflammation. — This  is  especially  apt  to  occur  in  an  imper- 
fectly descended  testis,  often  from  torsion  of  the  cord.  The  situation 
of  the  local  inflammatory  signs  (pain,  swelling,  etc.)  varies  according 
to  the  location  of  the  organ.  The  pain  is  more  intense  than  in  inflam- 
mation of  the  normally  placed  organ,  and  is  apt  to  be  accompanied  by 
nausea  and  vomiting  greatly  resembling  a  strangulated  hernia  or  an  in- 
flamed lymph-node  if  located  in  the  femoral  or  inguinal  regions.  If 
situated  within  the  abdomen  the  condition  may  resemble  an  appendicitis 
or  some  other  acute  abdominal  condition. 


Fjg.  276.— Location  of  Testis  in  Femoral  Region  (Eccles). 
The  testis  is  arrested  over  Scarpa's  triangle;   the  left  side  of  the  scrotum  is  atrophied. 


In  inflammation  there  is  an  absence  of  the  testis  in  the  scrotum  on 
the  affected  side,  the  onset  is  not  as  sudden,  nor  do  the  nausea,  vomiting, 
or  constipation,  if  present,  persist  as  they  do  in  strangulation.  The 
local  tenderness  and  swelling  are  also  more  marked  in  an  inflamed  testis 
and  there  is  more  apt  to  be  fever  and  leukocytosis  early. 

From  an  inflamed  lymph-node  the  diagnosis  is  not  as  diflicult. 
There  is  usually  some  primary  focus  for  the  enlarged  node  to  be  found, 
the  testis  is  present  on  the  inflamed  side,  and  the  swelling  is  more  super- 
ficial than  in  an  inflamed  testis. 

2.  This  has  been  discussed  above. 

3.  Tumor  Formation. — It  has  been  commonly  believed  that  tumors 
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were  more  likely  to  develop  in  an  imperfectly  descended  testis,  but 
Eccles,  who  has  examined  854  cases  of  this  condition,  believes  that  ma- 
lignant disease  is  not 
more  frequent  than 
in  the  normally  de- 
scended organ. 

It  is  well  to  remem- 
ber that  a  gradual  en- 
largement of  an  ingu- 
inal tumor,  if  the  tes- 
tis on  the  same  side 
has  not  descended  into 
the  scrotum,  must  be 
regarded  with  suspi- 
cion. The  first  sign 
of  its  malignant  char- 
acter may  be  the  evi- 
dence of  a  distant  bone 
metastasis. 

Hernia  and  Hy- 
drocele in  Connection  with  Imperfect  Descent. — Hernia  occurs 
in  about  one-half  of  the  cases  of  undescended  testis  and  is  most  often 


Fig.  277. — Left  Testis  in  Perineum  of  an  Infant  (Eccles). 


T  T 


Fig.  278. — Normal  Power  of  the  Cremaster  Muscles  in  Children  of  Drawing  Testis  through 

External  Abdominal  Ring  into  Inguinal  Canal. 

T,  Testes  outlined  on  surface  of  both,  showing  how  they  were  drawn  up  from  the  scrotum  in  a  boy  of  seven, 

as  far  as  the  external  abdominal  ring.     The  small  size  of  the  scrotum  is  due  to  the  absence  of  both  testes. 
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of  the  congenital  inguinal  variety.     Hydrocele  is  also  a  frequent  accom- 
paniment. 


INFECTIONS  OF  THE  MALE  REPRODUCTIVE  ORGANS. 

For  diagnostic  purposes  it  will  be  found  of  service  to  include  the 
diseases  of  the  vas  deferens,  seminal  vesicles,  and  prostate  with  those 
of  the  testis  and  epididymis, 
since  in  many  of  the  cases 
of  pathologic  conditions  of 
these  latter  there  are  co- 
existing changes  in  the  three 
first-named  structures. 
This  is  especially  true  of 
gonorrhea  (page  444)  and 
tuberculosis. 

One  of  the  most  impor- 
tant lessons  to  learn  before 
attempting  to  make  a  diag- 
nosis of  these  conditions  is 
to  practise  palpation  of  the 
same  structures  either  on 
the  non-affected  side  or  in 
normal  individuals.  A 
physician  must  accustom 
himself  to  the  consistency 
and  relations  to  each  other, 
of  the  body  of  the  testis  or 
orchis  proper,  and  of  the  epi- 
didymis. In  the  latter,  one 
must  learn  to  distinguish 
the  head  or  upper  pole 
from  the  tail  or  lower  pole. 

The  vas  deferens  should 
also  be  palpated  and  followed  toward  the  external    abdominal   ring. 
By  rectal  examination  the  normal  prostate  should  be  palpated.     The 
seminal  vesicles  cannot  be  felt  unless  enlarged. 

The  best  position  for  an  examination  of  the  testis  and  epididymis  is  to 
palpate  the  organs  of  the  right  side  with  the  left,  and  vice  versa  (Fig.  280). 

The  chief  pathologic  conditions  of  these  structures  which  are  of 
clinical  interest  can  be  conveniently  divided  for  diagnostic  purposes  into 
two  classes,  as  follows : 


Fig.  2/0. — Strangulation  of  a  Testis  Due  to  Torsion 
OF  ITS  Cord  (Eccles). 
The  darker  patches  indicate  extravasation  of  blood  into 
its  substance.  This  condition  was  present  in  a  case  of  non- 
descent  of  the  testis,  the  latter  being  arrested  in  the  inguinal 
canal. 
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Acute  (Fig.  282).  Chronic  (Fig.  283). 

1.  Gonorrhea  most  often  involves  the  epi-     i.  Tuberculosis     in    early,    stages    involves 

didymis  and  vas  deferens,  rarely  the  first    the    head    of    the    epididymis, 

body.  later  the   entire  epididymis  and  vas. 

Rarely  does  it  begin  acutely  or  as- 

2.  Trauma  usually  causes  enlargement  of  sociated    with    gonorrheal    epididy- 

body  of  testis  or  orchis  proper,  rare-  mitis. 
ly  of  the  epididymis. 

2.  Syphilis  in  majority  of  cases  involves  body 

3.  Enlargement    following  epidemic  paro-  or  orchis  proper.     Epididymis  rare- 

titis  {mumps)  always  involves  body  ly  involved  alone  or  in  conjunction 

of  testis  or  orchis  proper.  with  orchitis.     Gumma  of  vas  de- 

ferens quite  rare. 

4.  Cystitis  of  non-gonorrheal  origin  may  be 

followed    by    an    epididymitis    (es-       3.  iVeo/?/a5m5,  whether  benign  or  malignant, 
pecially  with  enlarged  prostate).  always  begin  in  the  orchis  proper  or 

body  of  testis. 

5.  Typhoid   and  influenza  rarely  are  fol- 

lowed by  an  epididymitis. 

The  above  table  holds  true  for  the  majority  of  cases.  Cases  will  be 
met  with,  however,  in  which  a  tuberculosis  may  begin  very  acutely  or 
develop  upon  an  acute  gonorrheal  epididymitis,  or  the  exceptional  cases 
referred  to  under  syphiHs  may  occur.  In  general,  however,  such  a  table 
will  be  found  a  convenient  guide. 

The  principal  diagnostic  features  of  these  various  affections  follow : 

Gonorrheal  Epididymitis  and  Orchitis. — This  occurs  in  the  second 
or  third  week  of  an  acute  attack  or  in  the  course  of  a  chronic  case  after 
the  passage  of  sounds  or  massage  of  the  prostate. 

The  epididymis  is  greatly  and  uniformly  enlarged  and  tender.  The 
structure  rests  like  a  cap  upon  the  orchis,  and  the  latter  can  be  distinctly 
felt  unless  an  acute  gonorrheal  hydrocele  (periorchitis  serosa  acuta) 
coexists;  then  a  double  enlargement  with  a  depression  between  is  to  be 
felt  (Fig.  282).  The  existence  of  an  acute  urethritis,  in  the  pus  of  which 
the  gonococcus  can  be  demonstrated,  confirms  the  diagnosis.  The  tem- 
perature varies  from  101°  to  104°  F.  The  vas  deferens  is  greatly  enlarged 
and  very  tender.  The  disease  may  occasionally  begin  with  severe  pain 
along  the  intra-abdominal  portion  of  the  vas  deferens.  When  an  epi- 
didymitis sets  in,  the  urethral  discharge  usually  ceases  temporarily.  The 
epididymis  remains  enlarged  and  tender  at  times  for  months  after  an 
attack.     Abscesses  may  form,  especially  after  a  gonorrheal  orchitis. 

Less  often  is  the  orchis  or  body  of  the  testis  involved  in  a  gonorrheal 
inflammation.  One  can  then  feel  a  smooth,  oval,  tender,  scrotal  tumor, 
upon  which  the  epididymis  rests,  unless  an  acute  hydrocele  obscures  it. 
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TRAUMATIC  AFFECTIONS. 

These  usually  affect  the  body  of  the  testis,  especially  after  a  kick  or 
blow  on  the  scrotum.  The  epididymis  or  vas  deferens  may  occasionally 
be  inflamed  after  heavy  hfting.  If  they  result  from  lifting  some  heavy 
object,  the  epididymis  may  be  most  involved.  The  diagnosis  can  be 
readily  made  from  the  history,  the  palpatory  findings,  and  the  exclusion 
of  gonorrheal  infection. 


Fig.  280. — Method  of  Examining  the  Vas  Deferens  on  Either  Side. 
The  examination  of  the  right  vas  deferens  or  veins  of  the  spermatic  can  be  best  carried  out  by  standing 
either  in  front  or  upon  the  right  side  of  the  patient,  and  grasping  the  structures  between  the  index-finger  and 
thumb  of  the  left  hand.     The  same  method  may  be  followed  in  the  examination  of  the  vas  deferens  for  sper- 
matic veins  on  the  left  side  by  grasping  it  between  the  right  thumb  and  index-finger. 


TUBERCULOSIS. 

This  disease  usually  begins  in  a  slow,  insidious  manner.  A  num- 
ber of  cases  have,  however,  been  reported  of  a  very  acute  development, 
especially  in  children  and  young  adults.  The  author  has  reported  a 
typical  case  in  which  it  followed  an  acute  gonorrheal  epididymitis  without 
perceptible  interval. 

The  testis  is  usually  involved  at  a  later  period,  so  that  it  is  possible 
at  such  a  time  to  find  that  the  testis  and  the  epididymis  are  involved  to 
such  an  extent  as  to  feel  Hke  a  continuous  body  through  the  scrotum. 

The  disease  may  follow  trauma  as  well  as  gonorrheal  inflammation 
or  foci  of  tuberculosis  elsewhere.  A  search  for  all  of  these  should  be 
made  in  every  case. 


456 


THE    ABDOMEN. 


Fig.  281. — Localization  of  Gonorrheal  Infection  in  the  male  Genito-urinary  Organs  (Semidia- 

GRAMMATIC). 

K,  Parenchyma  of  kidney;  Py,  gonorrheal  pyelitis;  Ut,  gonorrheal  ureteritis;  the  arrow  points  the  direction 
in  which  the  infection  ascends  from  the  bladder  to  the  kidney;  B,  bladder  wall;  the  arrow  at  the  neck  of  the 
bladder  indicates  the  direction  of  the  infection  from  the  urethra  to  the  bladder  (gonorrheal  cystitis);  UP,  seat 
of  posterior  urethritis;  M,  infiltration  of  urethral  walls  at  bulbo-membranous  junction — most  frequent  seat  of 
gonorrheal  stricture;  UA,  anterior  urethra;  T,  triangular  ligament,  which  divides  the  urethra  into  the  anterior 
and  posterior  portions.  Os  symphysis  pubis,  from  which  triangular  ligament  is  suspended;  PA.  periurethral 
abscess;  B,  balano-posthitis;  Ty,  inflammation  of  Tyson's  gland;  P,  seat  of  prostatic  abscess,  pointing  toward 
the  perineum,  involving  bulging  of  the  anterior  wall  of  the  rectum;  R,  rectum;  the  arrow  shows  the  direction  in 
which  infection  occurs,  causing  a  gonorrheal  proctitis;  V — D,  seat  of  the  vas  deferentitis;  E,  seat  of  gonorrheal 
epididymitis;  Or,  orchis,  or  body  of  testis;  H,  scat  of  acute  gonorrheal  hydrocele;  Mu,  musculature  of  abdom- 
inal wall;  S,  seminal  vesicles,  the  seat  of  gonorrheal  vesiculitis;  the  arrow  shows  how  transmission  is  effected 
from  the  posterior  urethra  to  the  seminal  vesicles  and  vas  deferens,  from  the  latter  to  the  epididymis,  etc. 
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Fio.  282. — Differential  Diagnosis  of  Acute  Enlargements  of  the  Testis  and  Epididymis. 

a,  Normal  testis,  b,  Gonorrheal  epididymitis  and  vas  deferentitis.  Note  the  marked  enlargement  of  the 
epididymis  and  spermatic  cord  as  compared  to  the  normal  structures,  and  how  the  epididymis  almost  encloses 
fie  testis,  c,  Acute  gonorrheal  epididymitis,  deferentitis  and  acute  gonorrheal  hydrocele,  d,  Acute  orchitis 
f  )llowing  trauma  of  the  testis,  and  the  characteristic  enlargement  of  the  body  of  the  testis  (orchis)  following 
mumps,  and  other  infectious  diseases. 
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Fig.  283. — Differential  Diagnosis  of  the  Chronic  Enlargements  of  the  Testis  and  Epididymis. 
a,  Syphilis  of  testis.  This  is  one  of  the  two  forms  in  which  syphilis  affects  the  testis.  In  this  variety  both 
testis,  that  is,  the  body  of  the  testis  (orchis),  and  epididymis  are  enlarged.  (See  text.)  b,  Second  variety  of 
syphilitic  affection  of  the  testis.  In  this  form  the  orchis  or  body  of  the  testis  is  predominantly  enlarged,  giving 
rise  to  a  large  tumor,  syphilitic  orchitis,  or  sarcocele.  c,  Tuberculosis  of  the  testis.  This  illustration  shows  the 
most  frequent  localization  of  tuberculosis,  especially  in  its  early  stages,  involving  especially  the  tail  of  the 
testis  and  the  vas  deferens,  in  the  form  of  a  nodulated  enlargement  of  the  former,  and  a  beaded  one  of  the 
latter,  d,  Tumors  of  the  testis.  This  illustration  shows  how  tumors,  both  benign  and  malignant,  of  the  testis 
almost  exclusively  affect  the  body  of  the  testis. 
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In  the  majority  of  cases  the  disease  begins  slowly.  One  or  more 
hard  nodules  can  be  felt  in  the  upper  part  of  the  epididymis,  so  that  it 
feels  very  irregular.  Later  a  similar  condition  of  the  entire  epididymis 
can  be  felt  and  the  vas  deferens  is  thickened  and  bead-like  on  palpation. 
Early  abscess  formation  and  formation  of  a  sinus  in  the  scrotal  skin,  with 
discharge  of  thick,  cheesy  pus,  speak  for  tuberculosis.  An  examina- 
tion of  the  prostate  and  seminal  vesicles  will  show  hard  nodules  in 
many  cases.  If  the  disease  is  advanced,  tubercle  bacilli  may  be  demon- 
strated in  the  urine,  as  referred  to,  in  the  diagnosis  of  renal  tuberculosis. 


Fig.  284. — Complications  Following  Gonorrheal  Urethritis. 
PA,  Periurethral  abscess  grasped  between  the  thumb  and  index-finger;    S,  collection  of  serum  between 
periurethral  abscess  and  acute  gonorrheal  hydrocele  (H);    RTE,  inflamed  epididymis  of  right  testis:  LT,  left 
testis. 


It  is  rarely  necessary  to  resort  to  a  tuberculin  test  and  reliance  can  seldom 
be  placed  upon  a  negative  result  after  the  use  of  tubercuHn. 

Tuberculosis  must  be  differentiated  from  a  chronic  enlargement 
which  may  be  a  sequel  of  an  acute  epididymitis.  The  induration  of 
such  a  chronic  epididymitis  is  usually  diffuse  and  tender,  the  vas  is  smooth 
and  firm,  and  the  history  of  a  previous  acute  gonorrheal  attack  and  exam- 
ination of  the  urine  will  clear  up  any  doubts.  In  those  cases  referred 
to  above,  in  which  the  tuberculous  condition  develops  directly  upon  a 
gonorrheal,  the  diagnosis  can  only  be  made  from  the  more  nodulated 
outline  in  tuberculosis,  and  similar  nodules  in  the  vas  and  prostate,  or 
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by  the  discovery  of  the  tubercle  bacilli  in  the  urine  or  in  the  pus  of  a  sinus, 
if  one  exists. 

Syphilis  usually  affects  the  body  of  the  testis  and  but  rarely  the  epi- 
didymis. The  induration  is  not  nodulated  if  it  affects  the  epididymis, 
and  the  history  and  the  administration  of  potassium  iodid  will  render  a 
differentiation  possible. 

SYPHILIS, 
A  gradual,  almost  painless  enlargement  of  the  body  of  one  or  both 
testes  occurs.     An  acute  onset  with  pain,  is  very  rare.     The  enlarged 


Fig.  285. — View  from  the  Front  of  Conditions  Illustrated  in  Fig.  284. 
The  limbs  of  the  patient  were  widely  separated  in  order  to  take  the  photograph.     PA,  Periurethral 
abscess;  S,  collection  of  serum  at  lowest  portion  of  scrotum;    H,  acute  gonorrheal    hydrocele;   RT,  in- 
flamed right  epididymis;  LT,  inflamed  left  testis. 


orchis  can  be  readily  felt  as  an  oval,  smooth,  painless  tumor  in  the  scro- 
tum. The  epididymis  and  vas  are  rarely  involved.  In  one  case,  in 
which  such  a  complication  occurred,  I  was  able  to  differentiate  it  from 
tuberculosis  by  the  absence  of  nodulation  and  the  more  diffuse  character 
of  the  induration,  as  well  as  the  history  and  the  absence  of  sinuses.  The 
existence  of  a  large  accompanying  hydrocele  may  at  times  obscure  the 
existence  of  a  syphilitic  orchitis  until  the  fluid  is  evacuated. 
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TUMORS  OF  THE  TESTIS  AND  EPIDIDYMIS. 

These  may  be  divided  into: 

Benign. — (a)  Spermatocele,     (b)  Adenoma  and  cystadenoma  testis. 
(c)  Dermoids  and  teratoma. 

Malignant. — (a)  Sarcoma,     (b)  Mixed  tumors. 


SPERMATOCELE. 

This  form  of  tumor,  which  is  really  a  retention  cyst  of  the  epididymis, 
can  be  felt  as  a  tumor  which  grows  slowly  to  the  size  of  an  adult  fist. 
The  tumor  either  shows  distinct  fluctuation  or  is  quite  tense.  It  can  be 
felt  as  either  separating  the  testis  proper  from  the  epididymis  or  it  feels 
like  a  hydrocele.  It  can  be  recognized  on  exploratory  puncture  as  a 
spermatocele  by  its  milky  contents,  which  contain  spermatozoa. 


NEOPLASMS  OF  THE  TESTIS. 

In  the  diagnosis  of  neoplasms  of  the  testis  two  questions  present 
themselves:  (i)  Is  the  enlargement  of  the  organ  a  neoplasm?  (2) 
What  is  the  nature  of  the  new-growth  ? 

In  answering  the  first  question,  it  is  necessary  to  first  determine  by 
palpation  whether  the  body  of  the  testis  or  the  epididymis  is  involved  or 
whether  the  enlargement  is  one  of  the  tunica  vaginaHs,  e.  g.,  hydrocele, 
hematocele,  etc. 

If  the  enlargement  is  found  to  be  of  the  epididymis  alone,  the  question 
of  a  neoplasm  need  not  enter  into  consideration,  since  the  principal  en- 
largements of  this  structure  are  due  to  gonorrhea,  syphihs,  and  tubercu- 
losis (see  page  454).  If  the  enlargement  is  of  the  body  of  the  testis  the 
chief  condition  to  be  differentiated  from  a  neoplasm  is  syphihs.  In  cases 
where  there  is  a  clear  history  of  this  latter  condition  the  diagnosis  will 
present  no  difficulties.  The  syphihtic  enlargements  are  more  stationary, 
showing  but  little  tendency  to  an  increase  in  size.  The  only  variety  of 
neoplasm  which  causes  such  a  gradual  enlargement  of  the  testis  is  the 
benign  adenocystoma,  but  even  in  this  form  the  increase  in  size  is  more 
progressive  than  in  syphihs.  The  patients  will  usually  give  the  history 
of  a  more  rapid  enlargement  than  in  the  case  of  syphihs.  The  admin- 
istration of  potassium  iodid  for  a  week  will  usually  clear  up  the  diag- 
nosis in  those  cases  in  which  the  history  is  not  clear  and  there  are  no  other 
evidences  of  syphihs  to  be  found  in  the  body.  A  mahgnant  neoplasm 
of  the  testis  can  be  readily  distinguished  from  syphihs  by  its  rapid 
growth. 
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A  hydrocele  can  be  differentiated  by  the  absence  of  enlargement  of 
the  body  of  the  testis,  by  the  translucency  test  (Fig.  286),  and  by  the 
use  of  the  aspirator  or  trocar  for  the  withdrawal  of  some  of  the  hydro- 
cele fluid. 

At  times  it  is  almost  impossible  to  differentiate  a  hematocele  from  a 
neoplasm  of  the  testis.  In  the  latter  the  tumor  is  heavier  and  there  is  an 
absence  of  inflammation  and  of  syphilis,  the  latter  being  the  most  fre- 
quent cause  of  a  hematocele,  also  called  periorchitis  hemorrhagica. 

The  second  question  to  be  answered  is,  What  is  the  nature  of  the 
neoplasm  ?  Tumors  of  the  testis  may  be  divided  into  two  great  groups- 
benign  and  malignant.  The  benign  are  the  adenocystomata,  which  are 
the  most  frequent,  and  the  rarer  forms,  such  as  dermoid  cysts.  Of  the 
latter  only  a  few  cases  have  been  reported.  The  malignant  varieties 
belong  either  to  the  sarcomata  proper  or  to  the  so-called  mixed  tumors 
recently  studied  by  Wilms.  The  majority  of  the  cases  of  sarcomata  of 
the  testis  belong  to  the  small  round- celled  or  spindle- celled  varieties. 
They  grow  very  rapidly,  often  appear  simultaneously  in  both  testes,  and 
spread  along  the  spermatic  cord  and  inguinal  lymph-nodes  to  the  retro- 
peritoneal nodes.  Metastases  appear  very  early.  The  mixed  tumors 
contain  muscle  fibers,  cartilage,  myxomatous  tissue,  glandular  acini, 
bone,  and  blood-vessels  in  varying  proportions  and  combinations. 
Many  text-books  speak  of  cases  of  carcinoma,  but  their  existence  is 
denied  by  other  equally  good  authorities. 

Clinically,  the  only  distinction  between  the  benign  and  malignant  neo- 
plasms is  their  rate  of  growth.  The  malignant  varieties,  especially  the 
sarcomata,  cause  so  rapid  an  enlargement  of  the  body  of  the  testis  that 
a  diagnosis  can  be  readily  made.  Accompanying  this  increase  in  size 
there  is  involvement  of  the  spermatic  'cord  and  inguinal  retroperitoneal 
lymph-nodes,  all  of  which  can  be  determined  by  palpation.  Sarcomata 
are  most  common  in  children  before  the  age  of  ten,  and  again  in  adults 
between  thirty  and  forty.  In  the  benign  varieties  of  neoplasms  of  the 
testis  the  oval  shape  of  the  testicle  is  preserved.  As  the  gradual  in- 
crease in  size  occurs  the  surface  becomes  nodulated  and  softer  in 
places. 

The  mixed  tumors  form  a  clinical  group  by  themselves.  They  cause, 
at  times,  a  gradual  enlargement  of  the  testis;  at  others,  a  very  rapid  one. 
After  their  removal  they  are  most  apt  to  cause  metastases  in  the  lungs 
and  bones  (Fig.  488). 
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Hernia. 

A  hernia  may  be  defined  as  the  abnormal  protrusion  oj  a  viscus  jrom 
any  prejormed  cavity  of  the  body.  The  term  is,  however,  limited  to 
those  protrusions  in  which  a  portion  of  the  abdominal  viscera  escapes 
through  openings  in  the  muscular  or  bony  wall. 

The  opening  through  which  a  hernia  escapes  is  called  the  hernial 
ring  or  rings  (if  there  are  two,  as  in  the  case  of  an  indirect  inguinal 
hernia). 

The  most  frequent  varieties  of  hernias  are  the  inguinal  (73.4  per  cent.), 


Fig.  286. — Method  of  Determining  the  Translucency  of  a  Scrotal  Tumor  in  Order  to  Make  a 
Diagnosis  of  Hydrocele  from  that  of  a  Solid  Tumor  of  the  Testis  or  from  a  Hernia. 
An  electric  lamp  or  candle  is  held  on  the  distal  side  of  the  tumor,  while  the  examiner  places  a  roll  of  paper 
or  a  cylinder  against  the  scrotal  tumor  on  the  side  opposite  to  that  on  which  the  light  has  been  placed.     In  case 
of  a  hydrocele,  the  light  is  readily  transmitted  through  it. 

the  femoral  (18  per  cent.),  and  the  umbilical  (8.47  per  cent.).  The  frac- 
tion remaining — i.  e.,  0.12  per  cent.  (Eccles) — represents  the  ventral, 
obturator,  sciatic,  lumbar,  perineal,  vaginal,  and  diaphragmatic  varieties 
in  the  order  named.  The  contents  of  a  hernial  sac  are  most  often  in- 
testines and  omentum.  Gurgling  and  tympany  speak  for  the  former, 
while  a  nodulated  surface  and  dullness  on  percussion  speak  for  the  latter 
(omentum). 

Among  rarer  contents  may  be  mentioned:     (a)  Ovary  (increases  in 
size  and  becomes  more  tender  during  menstruation) ;  (b)  testicle,  feel- 
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ing  smooth,  firm,  and 
like  a  plum;  (c)  vermi- 
form appendix;  (d)  urin- 
ary bladder;  (e)  uterus 
or  tubes;  (/)  Meckel's 
diverticulum  (Fig.  183); 
(g)  rarely  the  stomach, 
liver,  or  spleen;  (h) 
ureter  (quite  rare);  (i) 
those  in  which  the  ce- 
cum is  so  placed  that  its 
mesocolon  forms  the 
wall  of  the  sac.  Such  a 
hernia  is  called  ''slid- 
ing hernia  of  the  ce- 
cum." 

A  hernia  is  said  to 
be  reducible  when  its 
contents  can  be  returned 
into  the  abdominal  cav- 
ity upon  gentle  manipu- 
lation or  when  the  pa- 
tient lies  down.  It  is 
said  to  be  irreducible 
when  the  above  tests  re- 
sult negatively. 

The  following  com- 
plications of  both  redu- 
cible and  irreducible 
hemiae  may  occur.  They 
are  more  frequent  in  the 
irreducible  variety. 

1.  The  lumen  of  the 
bowel  becomes  obstruct- 
ed from  within  through 
stagnation  of  feces.  This 
is  called  an  incarcerated 
or  obstructed  hernia. 

2.  The  sac  wall  or 
even  the  contents  (es- 
pecially omentum)  be- 
come  acutely   inflamed 
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from  causes  both  within  and  external  to  the  sac.  This  is  called  an  in- 
flamed hernia,  and  if  it  occurs  in  the  reducible  variety,  adhesions  form 
and  produce  irreducibiHty. 

3.  Strangulated  hernia.  In  this  complication  there  is  interference 
with  the  passage  of  feces  through  the  intestinal  lumen  and  secondary 
gangrene  of  the  bowel  wall  as  the  result  of  interference  with  the  circula- 
tion. 


Fig.  287. — Location  of  Various  Forms  of  Abdominal  Herni.e  (Diagrammatic). 

U,  Umbilical  hernia;  £>,  direct  inguinal  hernia*,  B,  indirect  incomplete  inguinal  hernia:  O,  complete  or  scrotal 

inguinal  hernia;  F,  femoral  hernia. 


Strangulation  most  often  follows  a  sudden  increase  in  abdominal 
pressure,  as  in  coughing,  lifting,  straining  at  stool,  etc. 

The  principal  diagnostic  points  of  reducible  and  irreducible  hernias 
and  their  complications  are  given  in  the  table  on  page  464. 

It  is  very  difficult  to  differentiate  between  an  obstructed  and  a 
strangulated,  and  again,  between  an  inflamed  and  a  strangulated  hernia, 
since  acute  strangulation  may  occur  in  an  obstructed  hernia  and  the 
30 


466 


THE    ABDOMEN. 


inflammation  may  spread  to  the  general  peritoneal  cavity  from  an  in- 
flamed hernia.  At  the  present  time,  operation  is  indicated  in  every 
case  of  irreducible  hernia  accompanied  by  local  signs,  such  as  pain,  ten- 
derness and  constipation  or  nausea  and  vomiting.  Hence  the  above 
differential  points  have  often  only  a  theoretic  value.  Emphasis  cannot 
he  too  strongly  laid  upon  the  -danger  of  forced  taxis  in  the  efforts  to  reduce 
an  irreducible  hernia  for  the  purposes  of  diagnosis  or  treatment,  ivhether  or 
not  such  a  hernia  be  accompanied  by  signs  of  inflammation  or  obstruction. 
In  the  table  on  page  464,  attention  is  called  to  the  fact  that  strangula- 
tion of  only  a  portion  of  the 
wall  of  the  gut  (acute  partial  en- 
terocele^)  may  occur,  causing 
far  less  marked  symptoms  of 
intestinal  obstruction  than  if 
if  the  whole  circumference  be 
strangulated.  The  same  atypi- 
cal clinical  picture  may  appear 
if  the  appendix  or,  as  rarely 
occurs,  a  Meckel's  diverticu- 
lum is  strangulated.  As  in 
acute  partial  enterocele,  the 
bowels  may  move  normally  or 
there  may  even  be  diarrhea. 
Here  localized  tenderness  over 
the  hernial  region  is  the  most 
valuable  sign.     Other  atypical 

Fig.  288.-LEFT-SIDED     Congenital     Complete    In-  formS  are :      (a)  When  StrangU- 

GUiNAL  Hernia  in  a  Boy  of  Eight.  j^^-^^  ^^^^^^  ^j^j^jj^  ^j^^  ^^^  ^j. 

Note  the  location  of  the  testis  at  the  lowest  portion  of  7  \        i  •  i  1 

the  scrotum.  (b)  whcre  it  takcs  place  m  a 

multiloculated  sac.    In  both  of 
these  the  impulse  on  coughing  may  be  retained. 

Again,  two  or  more  irreducible  hemiae  may  coexist,  as  in  the  case 
shown  in  Fig  299  f femoral  and  inguinal).  It  is  then  difficult  to  say 
which  has  been  strangulated.  But  in  all  of  these  anomalous  forms  the 
local  tenderness  is  the  most  important  symptom. 


/ 


INGUINAL  HERNIA. 
This  may  be  of  three  varieties : 
I.  Indirect  or  oblique. 

'  This  form  of  partial  strangulation  of  a  gut  has  also  been  called  a  Littre  hernia. 


INGUINAL   HERNIA. 


467 


2.  Direct. 

3.  Interstitial. 

I.  Indirect  or  Oblique  Inguinal  Hernia. — As  long  as  the  sac 
and  its  contents  remain  within  the  inguinal  canal  this  form  is  called 
an  incomplete  indirect  or  obHque  inguinal  hernia  or  bubonocele. 
When  the  sac  and  its  contents  protrude  through  the  external  ab- 
dominal ring  (Fig.  288  )  into  the  scrotum,  it  is  called  a  complete  or 
scrotal  hernia. 


Fic.  289. — Method  of  Invaginating  the  Scrotum  in  Order  to  Determine  the  Size  of  the  External 

Abdominal  Ring. 
When  examining  the  left  external  abdominal  ring,  as  in  the  illustration,  the  left  index  and  middle  fingers 
of  the  examiner  should  be  used.  This  can  best  be  done  when  the  patient  stands  upon  a  chair.  The  scrotum 
is  then  invaginated,  until  the  index-finger  feels  the  spine  of  the  pubis,  to  the  inner  side  of  which  the  oval 
opening  of  the  external  abdominal  ring,  which  in  adults  normally  admits  the  index-finger,  can  be  distinctly 
felt.  The  impulse  of  a  hernia  can  be  best  felt  in  this  manner.  The  patient  is  instructed  to  cough  while  the 
index-finger  is  placed  in  the  external  abdominal  ring. 


The  incomplete  form  may  be  recognized  as  a  swelling  which  causes 
a  prominence  along  the  course  of  the  inguinal  canal  (from  the  internal 
to  the  external  abdominal  ring). 

The  swelling  has  all  of  the  characteristics  of  a  reducible  hernia,  viz., 
that  it  causes  a  swelling  in  a  hernial  region  having  all  the  properties 
referred  to  on  page  464. 

There  is  a  distinct  impulse  to  be  felt  on  coughing  (Fig.  289).  The 
swelling  becomes  more  visibly  prominent  when  the  patient  coughs  or 
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strains  or  stands  up.  It  can  be  caused  to  disappear  by  light  taxis  or 
when  the  patient  h'es  down.  The  impulse  is  often  best  felt  by  invaginat- 
ing  the  scrotum  and  inserting  the  index-finger  (Fig.  289)  through  the  ex- 
ternal ring  into  the  canal. 

When  the  hernia  is  of  the  complete  or  scrotal  variety  the  position  of 
the  swelling  at  the  upper  end  of  one  side  of  the  scrotum,  passing  up 

into  the  groin  on  the  outer 
side  of  the  pubic  spine, 
is  typical.  It  can  usu- 
ally be  readily  reduced 
upon  lying  down  and 
caused  to  reappear  when 
the  patient  coughs.  The 
size  of  the  external  ring 
varies  according  to  age, 
and  to  some  extent  in 
different  individuals.  In 
general,  it  admits  the  in- 
dex-finger in  adults  and 
the  httle  finger  in  chil- 
dren. In  inguinal  hemiae, 
especially  if  they  are  of 
long  standing,  the  ring 
will  often  admit  three  to 
four  finger-tips.  The  in- 
ternal ring  cannot  be 
felt.  If  the  hernia  has 
existed  for  many  years, 
the  external  and  internal 
rings  may  come  to  lie  op- 
posite each  other,  so  that 
after  the  contents  are  re- 
duced, the  finger  inserted 
through  the  external  ring 
seems  to  sink  directly  toward  the  peritoneal  cavity,  there  being  no  pos- 
terior wall  to  the  canal.  This  variety  is  called  a  straight  hernia.  An  in- 
guinal hernia  may  be  so  large  that  no  trace  of  the  penis  is  to  be 
found  (Fig.  290). 

2.  Direct  Inguinal  Hernia. — A  direct  inguinal  hernia  appears  at 
the  outer  edge  of  the  rectus  and  is  usually  much  smaller  than  the  oblique 
form  and  more  rounded  (Fig.  296).     It  is  very  difficult  to  distinguish  it 


Fig.  290. — Enormous  Double  Inguinal  Hernia. 
The  right  was  reducible,  but  the  left  was  irreducible.  The 
depression  in  the  center  of  the  scrotal  mass  shows  the  atrophy  of 
the  penis,  the  organ  being  entirely  hidden  in  cases  of  large  herniae. 
The  illustration  also  shows  an  enormous  layer  of  abdominal  fat, 
which  the  patient  was  able  to  pick  up  in  his  hands,  in  order  to 
have  the  hernia  photographed. 
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from  the  above  mentioned  straight  hernia,  having  the  same  palpatory 
findings  aad  occurring,  Hke  it,  in  elderly  people.  It  is  almost  impossible 
to  state  positively  that  the  hernia  is  a  direct  one  in  such  cases  until  at 
operation,  the  deep  epigastric  artery  is  found  along  the  outer  border  of 
the  sac. 

3.  Interstitial  Hernia. — There  are  three  varieties  of  this  hernia 
(Fig.  293)  and  they  are  usually  accompanied  by  non-descent  of  the  testis. 
The  first  or  subaponeurotic  variety  is  that  in  which  the  sac  lies  between 
the  internal  and  external  oblique  muscles.     This  variety  is  more  common 


Fig.  2gi. — Typical  Appearance  of  a  Case  of  Left-sided  Complete  Oblique  Inguinal  Hernia. 
Note  the  depression  between  the  lower  bgrder  of  the  hernia  and  the  upper  border  of  the  testis. 


on  the  right  side  of  the  body  and  causes  an  oval  swelling  parallel  to  and 
directly  above  Poupart's  ligament.  It  does  not  project  much  from  the 
surface  and  some  of  the  sac  may  pass  into  the  scrotum  or  labium,  so  that 
a  groove  appears  between  the  two  parts  of  the  hernia. 

In  the  second  or  subcutaneous  variety  the  sac  lies  between  the  ex- 
ternal oblique  aponeurosis  and  the  skin.  The  swelling  has  the  same  posi- 
tion as  in  the  first  form,  but  there  is  more  projection  from  the  surface. 

In  the  third  variety,  or  properitoneal  hernia,  there  is  almost  always 
a  part  of  the  sac  in  the  labium  or  scrotum  (Eccles).  It  is  seldom  recog- 
nized except  when  strangulated  or  during  radical  cure  operation. 


470 


THE   ABDOMEN. 


Unusual  Contents  of  Inguinal  Hernias. —Hernia  of  the  Bladder.— 
This  occurs  oftenerin  connection  with  an  inguinal,  than  in  femoral  hernia. 


Fig.  2g2. — Method  of  Palpating  the  Spermatic  Cord  in  Order  to  Make  the  Diagnosis  of  Complete 
Oblique  Inguinal  Hernia  after  Reduction  of  the  Contents  of  the  Sac.     (See  text.) 


Fig.  293. — Various  Forms  of  Interstitial  Herni.e. 

I,  Subaponeurotic;   2,  subcutaneous;   3,  properitoneal  (Ecclcs).     S,  Skin;  EO,  external  oblique  aponeurosis 

and  muscle;  10,  internal  oblique  muscle;  T,  trans versalis  muscle;  P,  peritoneum. 


The  most  frequent  variety  is  where  the  peritoneum  covering  the  bladder 
forms  a  part  of  the  sac. 

A  diagnosis  may  be  made  before  operation  if  the  patient  gives  the 
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history  of  the  tumor  disappearing  during  micturition,  and  if  when  pres- 
sure is  made  over  it,  the  patient  experiences  a  desire  to  urinate,  or  if  the 
act  of  micturition  ceases  suddenly  and  begins  again  as  soon  as  the  hernial 
swelling  is  compressed. 

Vermijorm  Appendix. — The  presence  of  this  structure  cannot  be  rec- 
ognized before  operation  unless  it  should  become  inflamed  or  strangu- 
lated. The  symptoms  of  the  latter  are  less  marked  than  in  a  strangula- 
tion of  the  intestine  proper. 

Ovary. — Before  pub- 
erty its  presence  may  be 
suspected  if  an  oval,  firm, 
freely  movable  tumor  be 
found  in  the  inguinal  canal 
or  just  external  to  it. 
Later  in  Hfe  the  ovary  can 
only  be  recognized  before 
operation  if  a  firm  body  is 
found  in  the  hernial  sac, 
which  swells  and  becomes 
quite  tender  during  men- 
struation. 

Cecum. — Especial  at- 
tention is  called  to  right- 
sided  inguinal  herni'e  in 
which  the  cecum  alone, 
cecum  and  appendix  to- 
gether, or  finally  the  ap- 
pendix alone,  form  a  portion  of  the  wall  of  the  sac.  Such  cases  cannot  be 
recognized  before  operation. 

Ureter. — A  few  cases  have  been  described  in  which  the  ureter  was 
contained  in  the  sac. 

I.  Differential  Diagnosis  of  Inguinal  Hernia  in  the  Male. — 
I.  When  Reducible  and  Complete. — (a)  From  femoral  hernia  the  follow- 
ing table  will  best  illustrate  the  chief  points  of  difference: 


Fig.  2y4. — Inguinal  Hernia  with  Undf.scended  Testis. 


Inguinal. 

1 .  Emerges  on  inner  side  of  pubic  spine. 

2.  Inguinal  canal  filled  and  pubic  spine  ob- 

scured, when  descended. 

3.  Easily  recur  after  reduction. 

4.  Impulse  felt  above  Poupart's  ligament. 


Femoral. 
Emerges  on  outer  side  of  spine. 
Inguinal  canal  empty  and  pubic  spine  to 

be  felt. 
Do  not  so  easily  recur. 
Impulse  below  Poupart's  ligament. 
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(b)  From  a  congenital  or  acquired  hydrocele  and  from  an  undescended 
testis  lying  just  outside  of  the  external  abdominal  ring. 

In  the  last  named  condition  the  testis  of  the  corresponding  side  is 
felt,  just  beneath  the  external  abdominal  ring  (Fig.  273),  as  a  firm  elastic 
body  a  little  smaller  than  the  normal  testis.  There  is  no  impulse  on 
coughing  and  the  swclhng  cannot  be  reduced.  Not  infrequently  a 
hernia  is  associated  with  this  condition,  so  that  a  swelling  is  felt  above 
the  testis,  which  emerges  from  the  inguinal  canal  on  coughing  and  dis- 
appears upon  manipulation  or  upon  lying  down. 

(c)  The  following  table  shows  the  differentiation  of  a  congenital 
hydrocele,  and  acquired  hydrocele  and  a  reducible  inguinal  hernia  (see 
Figs.  287,  289,295): 


Complete  Inguinal 
Hernia  (Reducible). 


Congenital 
Hydrocele. 


Acquired  Hydrocele. 


I.  Location 

Swelling     continuous 

Same  as  in  hernia. 

Swelling    terminates    at 

with  inguinal  region. 

upper  end  of  scrotum; 
can  feel  cord  above  tu- 
mor (Fig.  292). 

2.  Impulse 

Distinct  on  coughing. 

No  impulse.             No  impulse. 

3.  Translucency 

Not  translucent,  as  a 

Translucent.            Translucent    (Fig.    284) 

rule.     Rarely  so,  in 

unless     greatly     thick- 

children (Fig.  288). 

ened  sac. 

4.  If  reduced 

Feel  gurgling  if  con- 

Reduction    very    Cannot  be  reduced. 

tains  intestine,  reap- 

slow.        Reap- 

pears    rapidly     on 

pears  slowly. 

5.  Relation   to  testis 

coughing. 

and  cord 

Lies  above  or  in  front 
of    testis    (see    Fig. 

Same  as  in  hernia. 

Lies  in  intimate  relation 

to  testis,  latter  felt  usu- 

296) and  in  front  of 

ally  below  and  behind 

6.  Palpation  and  per- 

cord. 

tumor. 

cussion  

Soft  semi-elastic;  dull 

Harder  and  more 

Pear-shaped       swelling; 

if    omentum;    tym- 

tense;   dull    on 

harder  and   tense;  dull 

panitic  if  intestine. 

percussion. 

on  percussion. 

2.  When  Complete  and  Irreducible. — The  following  conditions  must 
be  considered  in  making  a  diagnosis  : 

In  the  male: 

(a)  Hydrocele  of  the  tunica  vaginaHs  (acquired  hydrocele). 

(b)  Hydrocele  of  the  cord  (encysted  hydrocele — Fig.  295). 

(c)  Hematocele. 

•    {d)  Enlargements  of  the  testis. 

In  the  female: 

(a)  Hydrocele  of  the  canal  of  Nuck. 

(b)  Hydrocele  of  the  hernial  sac. 

The  chief  differential  points  are  considered  in  the  accompanying 
table : 
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Complete  Irreducible 

Hydrocele  of  the 

Enlargements  of 

Inguinal  Hernia. 
Tumor  extends  through 

Tunica  \  aginalis. 

Testis. 

Inspection 

Tumor  terminates  be- 

Same   as    in    hy- 

external  ring  into  in- 

low external  ring. 

drocele. 

guinal  canal. 

Palpation 

Expansile    impulse    on 

No     impulse.     Feels 

No  impulse. 

coughing.     Feels    soft 

tense  and  elastic. 

Firm,  may  be  ir- 

if intestine;    firmer  if 

regular. 

omentum. 

Percussion 

Tympany,  if  intestine. 

Dullness. 

Dullness. 

Relation  to  testis 

Testis  is  below  and  be- 

Testis cannot  be  dis- 

Can   outline    en- 

hind tumor. 

tinctly  felt. 

largement         of 
body  or  epididy- 
mis. 

Translucency 

Negative   except     rarely 

Positive  unless  tunica 

Negative. 

in  voung  children  (Fig. 

greatly   thickened. 

288). 

A  hematocele  gives  the  history  of  trauma  or  syphilis,  and  is  not  trans- 
lucent. In  an  encysted  hydrocele  of  the  cord  one  can  often  palpate  the 
nodules  and  can  ascertain  their  attachment  to  the  cord. 

In  a  hydrocele  of  a  hernial  sac  the  tumor  can  be  caused  to  gradually 
disappear  by  gentle  manipulation  and  elevating  the  pelvis. 

In  a  hydrocele  of  the  canal  of  Nuck,  which  is  quite  rare,  the  diagnosis 
can  only  be  made  if  there  is  distinct  absence  of  impulse. 

3.  When  Irreducible  and  Incomplete. — In  the  Male: 

(a)  From  a  retained  inguinal  testis. 

(b)  From  various  causes  of  enlargement  of  the  spermatic  cord  (en- 
cysted hydrocele,  Hpoma). 

(c)  From  enlarged  and  inflamed  lymph-nodes. 

(d)  From  a  lipoma  of  the  groin. 

(a)  An  inguinal  testis  can  be  readily  recognized  by  its  size  and  con- 
sistency. One  should  palpate  the  scrotum  as  a  matter  of  routine  in 
order  to  ascertain  whether  one  or  both  testes  have  failed  to  descend. 

(b)  From  various  sources  of  enlargement  of  the  spermatic  cord. 
An  encysted  hydrocele  is  tense  and  elastic  and  is  intimately  connected 
with  the  cord.  A  lipoma  of  the  cord  is  rare.  It  feels  soft  and  doughy 
and  may  be  lobulated. 

(c)  Enlarged  and  inflamed  inguinal  lymph-nodes.  These  are  quite 
superficial  and  are  tender  to  the  touch.  There  is  often  redness  of  the 
overlying  skin  and  distinct  fluctuation  present.  In  doubtful  cases  search 
should  be  made  for  a  primary  source  of  infection  in  the  external  geni- 
taha,  lower  portion  of  the  rectum  and  vagina,  and  lower  half  of  abdominal 
wall. 

In  the  Female: 

(a)  Hydrocele  of  the  canal  of  Nuck  is  uncommon.     In  many  cases 
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it  is  present  as  a  reducible  swelling  in  the  inguinal  region  for  a  long 
period,  and  then  suddenly  cannot  be  displaced.  It  may  have  the  latter 
property  of  irreducibility  from  the  first  in  some  cases. 

It  may  be  a  unilocular  or  bilocular  sac.     At  times  it  may  become  in- 


4. 


5, 


:\^R 


VIR 


TV 


Fig.  295. — Various  Forms  of  Hydrocele. 
IR,  Internal  abdominal  ring;   ER,  external  abdominal  ring;   T,  testis  and  epididymis,  shown  in  black. 

1.  Congenital  hydrocele.    The  cavity  of  the  hydrocele  sac  (H)  communicates  directly  with  the  peritoneal  cavity. 

2,  Typical  form  of  acquired  hydrocele:  H,  Distended  tunica  vaginalis.  3,  Acquired  inguinal  hernia  and  ac- 
quired hydrocele:  S,  Sac  of  hernia;  H,  hydrocele  sac.  4,  Hydrocele  of  funicular  process.  The  process  is 
closed  at  the  internal  abdominal  ring,  but  is  continuous  below  with  the  tunica  vaginalis:  P,  Represents  that 
portion  of  the  sac  lying  within  inguinal  canal.  5,  Hydrocele  of  cord:  EH  and  EH,  placed  respectively  within 
the  inguinal  canal  and  just  outside  of  the  external  ring,  represent  the  two  loculi  of  a  hydrocele  of  the  cord; 
TV,  normal  tunica  vaginalis.  6,  Hydrocele  of  a  hernial  sac.  AG,  Adherent  omentum;  HF,  hydrocele  fluid 
in  lower  portion  of  sac. 

flamed  and  simulate  a  strangulated  hernia,  being  accompanied  by  severe 
pain,  tenderness,  and  vomiting. 


FEMORAL  HERNIA, 
A  femoral  hernia  has  the  following  cHnical    characteristics:    The 
swelling  in  the  majority  of  cases  (Fig.  299)  can  be  seen  and  felt  as  lying 
below  or  in  front  of  Poupart's  ligament  and  over  the  inner  side  of  the 
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front  of  the  thigh.  The  impulse  on  coughing  and  the  neck  of  the  sac 
can  be  felt  as  lying  on  the  outer  side  of  the  pubic  spine.  The  swelhng 
is  not  as  apt  to  occur  so  easily  when  reduced,  and  after  reduction  one 
can  feel  the  pulsation  of  the  femoral  artery.  The  inguinal  canal  is 
empty  and  no  impulse  on  coughing  can  be  felt  after  invaginating  the 
scrotum  and  inserting  the  index-hnger  into  the  external  abdominal  ring 
(Fig.  289). 


Fig.  296. — Conditions  to  be  Considered  in  DirrtRKNTiAL  Diagnosis  of  Hernia  and  Hydrocele. 
T,  Testis;  N,  neck  of  hernial  sacs;  IR,  internal  abdominal  ring;  ER,  external  abdominal  ring;  TV, 
tunica  vaginalis;  App,  appendix  vermiformis;  SO,  omentum  adherent  to  sac.  i,  Congenital  incomplete 
inguinal  hernia  associated  with  non-descent  of  testis.  2,  Complete  congenital  inguinal  hernia  associated  with 
non-descent  of  testis.  3,  Incomplete  acquired  inguinal  hernia  with  normal  testis.  4,  Complete  congenital 
hernia  with  normal  descent  of  testis.  5,  Direct  inguinal  hernia  with  normally  descended  testis.  6,  Acquired 
inguinal  hernia  with  normal  descent  of  testis.  7,  Acquired  inguinal  hernia  showing  appendix  as  one  of  the  con- 
tents of  sac.     8,  Acquired  inguinal  hernia  with  adherent  omentum. 

In  some  cases  of  femoral  hernia  the  swelhng  ascends  and  either  hes 
in  front  of  the  inner  half  of  Poupart's  hgament  or  it  passes  upward  and 
outward  toward  the  anterior  superior  spine  of  the  ihum.  In  many  of 
these  latter  two  aberrant  varieties  of  femoral  hernia,  a  differentiation 
from  an  inguinal  hernia  cannot  be  made  except  at  the  time  of  operation. 

It  was  formerly  thought  that  a  femoral  hernia  was  rare  in  men,  and 
that  an  inguinal  hernia  was  similarly  infrequent  in  the  female.     The 
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Fig.  297. — One  of  the  Steps  ik  Making  a  Differential  Diagnosis  between  an  Acquired  Hydrocele 

AND  A  Hernia. 
Grasping  the  spermatic  cord  between  the  index-finger  and  thumb    to  show  that  the  scrotal  tumor  does 
not  pass  through  the  external  abdominal  ring.     The  hydrocele  which  was  present  in  this  case  on  the  right 
side  remains  as  a  pear-shaped  swelling,  entireh-  below  the  fingers  grasping  the  cord. 


Fig.  298. — Hernia  and  Hydrocele  in  the  Same  Patient. 
Hy,  Hydrocele  sac.  pushing  the  testis  (T)  downward  and  behind  it;  He,  left  indirect  complete  or  scrota! 

hernia.     (See  text.) 
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foregoing  statement  has  been  proved  by  many  clinical  observations  to  be 
incorrect.     The  two  varieties  may  coexist  in  the  same  individual. 

A  femoral  hernia,  like  an  inguinal  hernia,  may  be  reducible  and  ir- 
reducible. It  is  more  apt  to  contain  omentum  than  the  inguinal,  and 
hence  is  more  often  irreducible.  The  following  combinations  may  exist 
(see  Fig.  300)  : 

1.  It  may  be  completely  reducible. 

2.  It  may  be  possible  to  reduce  the  greater  portion  of  the  tumor  and 


Fig.  299. — Inguinal  and  Femoral  Hernle  on  the  Same  Side. 
I,  Inguinal  hernia,  of  the  complete  or  scrotal  type,  which  can  be  followed  upward  to  where  it  enters  the 
internal  abdominal  ring  at  the  level  of  the  middle  of  Poupart's  ligament;  F,  femoral  hernia.     The  depression 
between  these  two  varieties  of  hernia  corresponds  to  Poupart's  ligament. 


then  a  doughy  sweUing  remains  which  is  usually  a  subperitoneal  lipoma 
(Fig.  300)  attached  to  the  fundus  of  the  sac. 

3.  It  may  be  completely  irreducible. 

The  three  chiej  conditions  from  which  a  reducible  femoral  hernia  must 
he  differentiated  are:  (i)  Incomplete  reducible  inguinal  hernia;  (2) 
psoas  abscess;  (3)  a  varicose  dilation  of  the  internal  saphenous  vein  just 
before  it  enters  the  saphenous  opening. 

The  first  three  are  given  in  the  accompanying  table : 
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Reducible  Femoral 
Hernia. 

Below    Poupart's    liga- 
ment. 

Incomplete  Redu- 
cible Inguinal 
Hernia. 

Varicosity  of 
Saphenous  Vein. 

Psoas  Abscess. 

I.  Location     of 
swelling 

Above  Poupart's  liga- 
ment. 

Below  Poupart's  lig- 
ament and  along 
course  of  saphen- 
ous vein. 

Below  Poupart's, 
but  mass  also  to  be 
felt  by  deep  pal- 
pation over  Pou- 
part's ligament. 

2.  Impulse 

Distinct,  and  felt  below 
Poupart's  ligament. 

Dull,  i?  omentum;   tym- 
panitic, if  intestine. 

Reappears  after  reduc- 
tion;    when     coughs. 
Reduction     backward 
and  upward. 

Distinct  and  felt  above 
Poupart's  ligament. 

Indistinct  and  dis- 
appears rapidly; 
more  of  a  thrill. 

Indistinct  and  only 
when  lying  down. 

3.  Percussion 

Same  as  in  femoral. 

Dull. 

Dull. 

4.  Other  signs. . 

Reappears  after  re- 
duction (outward, 
upward,  and  back- 
ward); when  pa- 
tient coughs. 

Marked  enlarge- 
ment of  entire  in- 
ternal saphenous 
vein. 

Kyphosis  and  rigid- 
it  v  of  spine.  Hip 
flexed. 

Occasionally  a  femoral   hernia  will   contain   the   urinary  bladder. 
The  diagnosis^  is  rarely  made  before  operation,  although  suspicion  should 


Fig.  300. — Normal  and  Complicated  Femoral  Hernle. 
PL,  Poupart's  ligament;  ER,  External  abdominal  ring;  A,  anterior  crural  nerve;  B,  femoral  artery;  C, 
femoral  vein;  H,  hernial  sac.  i.  Most  common  form  of  femoral  hernia.  The  sac  lies  to  the  outer  side  of  the 
external  ring  and  below  Poupart's  ligament.  2,  Irreducible  form  of  femoral  hernia,  due  to  adhesions  of 
omentum  to  interior  of  sac.  3,  A  reducible  femoral  hernial  sac  to  which  is  attached  an  irreducible  subperitoneal 
lipoma. 

be  directed  to  this  possible  contents  when  urinary  symptoms  appear  in 
connection  with  a  femoral  hernia.  The  cystoscope  may  be  of  aid  in 
showing  the  relationship  of  the  bladder  to  the  hernia. 

An  irreducible  femoral  hernia  must  he  differentiated  from  (i)  an 
enlargement,  of  either  an  acute  or  a  chronic  nature,  of  the  lymph-nodes 
lying  over  the  saphenous  opening;  (2)  from  a  hpoma;  (3)  aneurysm  of 
the  femoral  artery. 

I.  Inflamed  or  enlarged  lymph-nodes  lie  quite  superficially.  If 
acutely  inflamed,  there  are  no  symptoms  of  disturbance  in  the  ahmen- 
tary  canal,  such  as  nausea,  vomiting,  tympanites,  etc.,  as  would  be  the 

^  Karewski:  "Archiv  f.  klin.  Chir.,"  Bd.  Ixxv. 
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case  in  an  inflamed  or  strangulated  femoral  hernia.  Fluctuation  is  often 
quite  distinct  and  a  primary  focus  of  infection  can  be  found  by  an  exam- 
ination of  the  lower  extremity  (toes,  heel,  sole  of  foot,  leg,  knee,  etc.). 
The  enlarged  nodes  can  be  moved  upon  the  underlying  tissues,  while  in 
an  irreducible  femoral  hernia  one  can  always  feel  (except  in  very  stout 
persons)  the  neck  of  the  sac. 

2.  A  femoral  hpoma  has  no  impulse;  it  is  often  lobulated,  and  hes 
quite  superficially.  It  must  not  be  forgotten,  however,  that  a  large  hpoma 
may  be  attached  to  an  irreducible  femoral  hernial  sac.  Under  these 
circumstances  a  differentiation  is  impossible  before  operation. 


Fig.  301. — Double  Femoral  Lipomata  Simulating  Femoral  Hfrni.e  (Eccles). 

3.  An  aneurysm  shows  a  distinct  thrill,  expansile  pulsation,  and  a 
rough  systohc  bruit. 

In  inflammation  of  the  iHopsoas  bursa  there  is  pain  on  movement 
of  the  hip  and  the  swelhng  and  tenderness  lie  quite  deeply. 


UMBILICAL  HERNIA. 

There  are  three  varieties  of  this  form  of  hernia:  (a)  the  congenital, 
(b)  the  infantile,  and  (c)  the  adult. 

Congenital  Umbilical  Hernia. — This  occurs  as  the  result  of  the 
non-coalescence  of  the  two  lateral  halves  of  the  abdominal  wall.  The 
most  important  form  of  a  congenital  umbihcal  hernia  is  that  in  which  a 
coil  of  small  intestine  or  Meckel's  diverticulum  projects  through  the 
base  or  root  of  the  umbihcal  cord.     If  the  latter  is  tied  too  close  to  the 
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body,  the  knuckle  of  intestine  may  be  cut  through  and  a  septic  peritoni- 
tis result.  It  is  almost  impossible  to  recognize  this  form  unless  the  base 
of  the  cord  looks  broader  than  normal  and  can  be  reduced  in  size  by 
taxis,  the  enlargement  disappearing  with  a  gurgle. 

The  other  two  forms  of  congenital  umbilical  hernia  are  not  difficult 
to  recognize.  In  one  form  a  large  swelling  is  found  in  which  the  presence 
of  viscera  can  be  seen  through  the  thin  translucent  membrane  which 
covers  it. 


Fig.  302. — View  of  an  Adult  Umbilical  Hernia  in  the  Earliest  Stage  of  its  Development. 
This  illustration  was  made  while  the  patient  was  lying  down.     The  arrow  points  to  the  prominence  situated 
just  above  the  imibilicus  proper  (see  text).     The  photograph  was  made  while  the  patient  was  coughing,  showing 
the  umbilical  hernia  at  its  maximum  size. 


The  umbiHcal  cord  is  found  at  the  summit  of  the  swelHng.  The 
swelling  usually  contains  only  coils  of  intestine,  but  other  viscera  may  be 
present.  In  the  third  form,  which  is  quite  rare,  there  is  a  complete 
eventration  and  the  prolapsed  viscera  lie  exposed  without  even  a  mem- 
branous covering. 

Infantile  Umbilical  Hernia. — These  usually  present  themselves 
in  infants,  but  may  be  found  even  in  young  adults. 

Examination  of  the  umbilical  region  reveals  a  conical  sweUing,  over 
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which  there  is  a  loose  fold  of  skin.  The  protrusion  is  only  noticeable 
when  the  child  coughs  or  strains.  When  the  swelhng  is  reduced  the 
firm  edges  of  the  circular  umbilical  ring  can  be  felt  by  inserting  the  little 
finger. 

Umbilical  Hernia  in  Adults. — Chnically  umbihcal  hernia  in  adults 
appears  either  (a)  as  a  small  tumor  usually  lying  just  above  the  umbilicus 
(Fig.  302),  or  (b)  as  a 
larger  one  which  is  easily 
recognized  and  which 
pushes  the  cutaneous  um- 
bihcus  forward  (Fig.  303). 

Both  forms  are  more 
apt  to  occur  in  stout  per- 
sons, but  the  smaller  va- 
riety may  occur  even  in 
lean  individuals  and  be 
the  source  of  much  dis- 
comfort. Such  small  um- 
bihcal herniag  may  give 
rise  to  recurring  abdomi- 
nal pain  and  various  dys- 
peptic symptoms,  and,  the 
hernia  being  overlooked, 
the  patient  is  often  wrongly 
treated  (D.  D.  Stewart). 
The  best  method  of  exam- 
ination for  both  this  va- 
riety of  adult  umbilical 
and  for  epigastric  herniae 
is  to  inspect  and  palpate 
the  median  line  of  the  ab- 
domen while  the  patient 
coughs,  first  while  stand- 
ing up  (Fig.  182)  and  then 
upon  lying  down.  In 
many  of  the  cases  the  her- 
nia is  associated  with  a  properitoneal  hpoma,  as  in  the  femoral  herniae. 
Under  these  circumstances  one  sees  a  protrusion  (even  if  only  very 
shght)  upon  coughing  and  feels  an  impulse.  Upon  further  examination 
it  is  found  that  the  swelling  does  not  disappear  entirely  upon  manipu- 
lation or  upon  lying  down,  but  that  a  soft,  often  lobulated  mass  can 
31 


Fig.  303. — Side  View  of  a  Case  of  Umbilical  Hekma. 
The  coils  of  intestine  and  omental  contents  of  this  sac  were 
adherent  to  the  interior  of  the  sac,  so  that  symptoms  of  incarcera- 
tion would  appear  from  time  to  time. 
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be  felt.      The   latter  is   the  small   properitoneal   lipoma  attached  in 
the  sac. 

These  small  umbilical  herniae  must  be  differentiated  from  fatty  tu- 
mors of  the  linea  alba.  This  can  be  done  by  the  absence  of  an  impulse 
upon  coughing  and  the  fact  that  manipulation  or  posture,  such  as  lying 
down,  does  not  cause  the  tumor  to  disappear. 

The  larger  umbihcal  herniae  present  no  difficulties  of  diagnosis.  The 
swelhng  is  rounded  or  transversely  oval  and  often  hangs  down  toward 

the  symphysis  '(Fig. 
303).  The  swelling  is 
more  often  irreducible 
than  the  opposite.  If 
the  former  is  the  case 
W       '^k  M    ^1        the  tumor  feels  doughy 

^H    #  '*  '^k^H        ^^^    lobulated  and    is 

^^H  :p^^^^        dull    on     percussion. 

J^^H  '  ''^       M        '^^^  contents  are  usu- 

r:;^^^H  y^^^  ^        ally  composed  of  omen- 

'^^^^m  '^^V^'^ii^mr '    irf    ^r        ^^™^  firmly  adherent  to 

^^^^m  -*^**^P^j||^y'  the  sac  and  coils  of  in- 

^^^V  '^^^m^  testine.      Incarceration 

^^^m  ^«        and     strangulation    of 

^^V  H        these   larger   umbilical 

^^M  4  ■        herniae    are    not   infre- 

rW  1         quent  complications. 

If  symptoms  of  in- 
testinal obstruction  oc- 
cur in  stout  persons  one 
should  never  fail  to  ex- 
amine the  umbilical  re- 
gion carefully. 

The    characteristics 
of  these  complications 
(incarcei'ation  and  strangulation)  have  been  referred  to  on  page  464. 


\ 


Fig.  304.— Method  of  Palpating  an  Epigastric  Hernia. 
The  finger-tips  of  the  examiner  should  be  placed  successively 
upon  different  points  in  the  linea  alba  from  the  ensiform  downward, 
and  the  patient  instructed  to  cough. 


VENTRAL  HERNI.E. 
These  occur  as  an  acquired  condition,  usually  in  the  Hnea  alba  or 
linea  semilunaris.  They  may  occur  spontaneously,  or  follow  an  oper- 
ation or  a  trauma  such  as  a  penetrating  or  crushing  wound.  I 
have  described  a  case^  of  the  traumatic  non-penetrating  variety  in 
which  a  swelling  with  unbroken  skin  appeared  within  a  short  time 

^  "Annals  of  Surgery,"  1904. 


RARER    FORMS    OF    HERNIA.  483 

over  the  crest  of  the  ilium  in  a  patient  who  had  been  crushed  between 
two  cars.  The  abdominal  muscles  and  peritoneum  had  been  torn  from 
the  crest  of  the  ilium.  The  ordinary  spontaneous  variety  of  ventral 
hernia  may  be  found  above  or  below  the  umbilicus.  When  they  occur 
in  the  median  line  above  the  umbilicus  they  are  spoken  of  as  epigastric 
herniae.  They  are  often  the  cause,  Hke  the  small  umbilical  herniae,  of 
recurrent  abdominal  pain  and  symptoms  of  digestive  disturbance.  The 
diagnosis  of  these  epigastric  as  well  as  of  the  other  forms  of  ventral 
herniae  is  not  difficult.  In  some  cases  there  is  no  visible  swelling  and 
a  diagnosis  can  only  be  made  by  passing  the  fingers  along  the  median  line 
and  the  semilunar  line  while  the  patient  coughs.  The  characteristic  im- 
pulse and  the  appearance  of  a  swelling  enable  one  to  make  the  diagnosis. 
These  ventral  herniae  may  attain  such  a  large  size  that  practically  all 
of  the  hollow  viscera  and  omentum  are  contained  in  them.  In  very  stout 
persons  an  enormous  overhanging  mass  of  fat  will  at  first  sight  simulate 
such  a  hernia  (Fig.  290). 

In  every  case  presenting  symptoms  of  chronic  gastritis,  gallstones,  or 
ulcer  of  the  stomach  one  should  examine  for  the  presence  of  an  epigastric 
hernia. 

A  hernia  following  a  laparotomy  can  be  recognized  from  the  history, 
the  scar,  and  the  signs  characteristic  of  all  reducible  herniae,  viz.,  a  swell- 
ing which  disappears,  often  with  a  gurgle,  upon  manipulation  or  upon 
lying  down,  and  reappears  with  an  impulse  upon  standing  up  or  after 
exertion  such  as  coughing,  etc. 


RARER  FORMS  OF  HERNI.E. 

Obturator  Hernia. — This  form  can  seldom  be  recognized  until 
symptoms  of  strangulation  appear.  The  protrusion  occurs  through  the 
obturator  foramen  and  can  occasionally  be  felt  externally  just  below  the 
pubes  on  the  inner  side  of  the  femoral  vessels.  It  may  also  cause  pain, 
which  is  referred  to  the  knee  along  the  distribution  of  the  obturator  nerve. 
If  strangulation  occurs,  the  condition  must  be  differentiated  from  rheuma- 
tism by  the  absence  in  the  latter,  of  symptoms  of  intestinal  obstruction, 
and  from  pelvic  peritonitis,  by  the  bimanual  examination  of  the  pelvis. 
Obturator  herniae  are  most  apt  to  occur  in  elderly  females. 

Diaphragmatic  Hernia. — This  has  been  previously  described  in 
connection  with  injuries  of  the  thorax  (page  212). 

Lumbar  Hernia. — This  may  occur  anywhere  behind  the  linea 
semilunaris  and  between  the  last  rib  and  crest  of  the  ihum.  These 
herniae  may  be  congenital  or  acquired,  the  former  often  being  bilateral. 
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The  acquired  form  may  be  either  spontaneous  or  traumatic.  The  former 
usually  protrude  through  the  triangle  of  Petit,  just  below  the  twelfth  rib, 
as  a  swelling  which  has  all  the  signs  just  referred  to  as  typical  of  a  re- 
ducible hernia.  One  must  differentiate  the  spontaneous  variety  from  a 
lipoma,  and  from  a  cold  abscess  due  to  disease  of  the  spine. 

The  traumatic  variety  may  either  follow  an  operation  upon  the  kidney 
or  some  crushing  injury,  such  as  described  under  traumatic  ventral 
hernia. 

The  diagnosis  does  not  differ  from  that  of  the  spontaneous  variety. 

Sciatic  Hernia. — This  occurs  through  the  sacrosciatic  foramen, 
forming  a  swelling  in  the  gluteal  region.  Very  few  cases  have  been 
recorded  of  this  variety  of  hernia.  When  the  hernia  is  small  it  may 
escape  recognition  unless  a  careful  examination  for  such  symptoms  as 
pain  over  the  gluteal  region  be  made.  If  the  hernia  is  large  it  gives  rise 
to  a  distinct  gluteal  swelling  with  a  marked  impulse  on  coughing  and  re- 
ducibility  with  a  gurgling  sound  if  intestine  is  present  in  it.  It  must  be 
differentiated  from  an  abscess  due  to  hip  disease,  from  a  Hpoma,  and 
from  an  aneurysm. 


CHAPTER  V. 

THE  EXTREMITIES. 

Injuries  of  the  Soft  Tissues,  Bones,  and  Joints. 

In  attempting  to  make  a  diagnosis  as  to  the  nature  of  injuries  received 
as  the  result,  either  of  a  recent  accident,  or  of  one  sustained  at  some 
previous  period,  the  following  possibilities  must  be  borne  in  mind,  and 
each  one  eliminated  by  a  process  of  exclusion,  based  upon  a  thorough 
examination  and  history  of  the  case. 

These  possible  injuries  and  their  comphcations  are: 

INJURIES  OF  THE  SOFT  PARTS. 
Location.  Nature.  Possible  Complications  or  Re- 

sults. 

1.  Skin  and  subcu- 

taneous tissue,  .(a)  Penetrating  wounds;    lacer-       (a)  Infection   with   ordinary   pyo- 
ated,     punctured,     incised,  genie  organisms  (streptococci 

gunshot.  and  staphylococci). 

(b)   Non-penetrating  wounds  or       (b)  Tetanus, 
contusions. 

(c)  Erysipelas  and  erysipeloid. 

(d)  Infection    with   gas-producing 
bacilli. 

(e)  Anthrax. 

2.  Muscles Contusions,  penetrating  wounds,       Traumatic   myositis,   myositis  os- 

rupture  of  muscles.  sificans.     Loss  of  function. 

3.  Tendons  and  ten- 

don-sheaths..- Lacerated    or    incised    wounds.  Infective    tenosynovitis,    ganglion. 
Rupture   of   tendon,    dislo-  Loss  of  function, 

cation  of  tendons. 

4.  Bursae Contusions.   Penetrating  wounds.  Acute  suppurative  and  non-suppu- 

rative  bursitis. 

5.  Blood-vessels. .  .Penetrating  wounds    or    contu-       Phlebitis.     Gangrene   of   extremi- 

sions  of  arteries  or  veins.  ties.    Ulcers  (trophic).    Trau 

matic  aneurysms. 

6.  Nerves Contusions  or  penetrating  wounds     Neuritis.     Paralysis  of  motion    or 

of  nerve-trunks  or  filaments.  sensation  or  both. 

INJURIES  OF  THE  BONES  AND  JOINTS. 
Location.  Nature.  Complications. 

1.  Bones Contusions        or        penetrating       Periostitis  or  necrosis  of  bone. 

wounds       of       periosteum.       Infection.    Injury  of  nerve.    Injury 
Simple   or  compound  frac-  of  vessels.     (Gangrene  or  an- 

tures.  eurysm.)     Coxa  vara  trauma- 

tica. 

2.  Joints Sprains.     Penetrating    wounds.       Septic  arthritis.     Injury  to  carti- 

Dislocations:     simple     and  lages  or  ligaments.     Paralysis 

compound.  of  nerves. 
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INJURIES  OF  THE  SOFT  PARTS. 

The  most  important  points  to  be  determined  in  the  examination 
of  an  injury  of  the  extremities  are:  (a)  the  location  of  the  injury;  (b) 
its  nature  or  extent;  (c)  whether  comphcations  exist  or  not.  In  order 
to  be  able  to  answer  these,  a  careful  history  must  be  taken  of  the  man- 
ner in  which  the  accident  occurs,  next  the  physical  examination  of  the 
part  involved,  as  well  as  the  observation  of  the  general  condition. 

Injuries  of  the  skin  consist  of  either  simple  or  compHcated  wounds. 
In  the  simple  variety  there  is  an  injury  of  the  skin  and  subcutaneous 
tissues  alone,  either  {a)  in  the  shape  of  a  lacerated,  incised,  punctured, 
or  gunshot  wound,  often  called  a  penetrating  wound,  or  {h)  a  collec- 
tion of  blood  in  the  subcutaneous  connective  tissue  of  greater  or  less 
extent,  called  a  non-penetrating  wound  or  contusion  (bruise). 

In  the  penetrating  wounds  of  the  simple  variety,  there  is  no  difficulty  in 
making  a  diagnosis.  The  edges  of  the  wound  gape  to  a  variable  extent 
and  the  subcutaneous  fat  may  prolapse.  The  amount  of  bleeding 
varies  according  to  the  vessels  severed.  If  from  an  artery,  it  occurs 
intermittently  and  is  bright  red  in  color.  If  from  a  vein,  the  flow  is 
continuous  and  of  a  darker  color.  If  from  the  capillaries,  called  par- 
enchymatous hemorrhage,  it  is  steady  in  character,  but  the  amount 
is  not  so  great  as  is  that  from  an  artery  or  vein. 

All  the  penetrating  wounds  of  the  skin  may  be  associated  with 
more  or  less  contusion,  i.  e.,  laceration  of  the  soft  parts  with  hemorrhage 
into  them,  or  the  latter  condition,  known  as  a  contusion,  may  exist 
without  any  such  penetrating  wound. 

A  simple  contusion  causes  a  painful  swelling  of  the  skin  which  may 
either  be  quite  circumscribed  or  occupy  a  considerable  area.  Dis- 
coloration of  the  skin  often  occurs  at  a  very  early  period,  or  may  not 
appear  until  after  some  days,  the  skin  becoming  at  first  bluish,  then 
yellowish  in  color. 

Both  penetrating  and  non-penetrating  wounds  of  the  skin  may 
be  complicated  in  the  following  ways:  (a)  There  may  be  an  associated 
injury  of  the  other  structures  in  the  hmb.  {b)  The  injury  may  be 
complicated  by  symptoms  of  shock  or  of  general  anemia  from  hemor- 
rhage, (c)  One  of  the  so-called  accidental  wound  infections  or  other 
sequelae  may  be  compUcating  the  clinical  picture. 

Signs  of  Injury  of  Other  Soft  Parts. — These  may  often  be  ascer- 
tained by  inspection  of  the  wound.  In  some  it  will  be  necessary 
either  to  retract  the  edges  or  to  secure  the  information  through 
(a)  the  discovery  of  loss  of  function  of  a  muscle,  tendon,  or  nerve; 
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(6)    through   hemorrhage   or   gangrene    resulting   from   injury    of   an 
artery  or  vein. 

If  it  becomes  necessary  to  examine  a  wound  the  utmost  precaution 
should  be  taken  to  prevent  infection.  In  the  majority  of  cases  the  loca- 
tion of  the  wound  in  relation  to  important  anatomic  structures  and  the 
observation  of  loss  of  function  will  suffice,  so  that  a  direct  inspection 
of  the  wound  is  rarely  necessary  for  diagnostic  purposes. 


Fig.  305. — Method  of  Measuring  the  Forearm  in  Order  to  Determine  Atrophy  of  the  Same. 

The  patient  may  be  examined  while  lying  down.     The  point  for  measuring  the  circumference  is  at  the  level 

of  the  greatest  amount  of  muscular  development  of  the  forearm 


INJURIES  OF  MUSCLES,  TENDONS,  AND  TENDON-SHEATHS. 
Contusions  of  Muscles. — A  contusion  of  a  muscle  may  be  sus- 
pected if  there  is  inabihty  to  use  the  muscle  combined  with  localized 
tenderness  and  pain  shortly  after  the  injury.  A  Httle  later,  such  muscular 
injury  can  be  suspected  if  there  is  rapid  atrophy,  as  determined  either 
by  palpation  or  by  the  measurement  of  the  circumference  of  the  Hmb 
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and  comparing  it  with  that  of  the  opposite  one  (Fig.  305).  Such  loss  of 
function  and  atrophy  of  a  muscle  may  be  due  to  injury  of  the  nerves 
supplying  it  or  to  non-use  of  the  Hmb  following  bone  or  joint  injuries. 
The  latter  are  far  more  frequently  followed  by  atrophy  than  is  an 
ordinary  contusion  of  a  muscle. 


Fig.  306. — Method  of  Measuring  the  Circumference  of  the  Arm  Region  Proper,  in  Order  to  Deter- 
mine Atrophy  of  Muscles. 
This  may  be  performed  either  with  the  patient  sitting  up  or  lying  down.  In  all  of  these  measurements  of 
the  circumference  of  extremities  one  of  the  most  accurate  methods  is  to  employ  a  steel  tape-measure,  and  to 
take  as  the  beginning-point  some  inch  or  centimeter  measurement  which  is  not  too  near  the  end  of  the  tape, 
and  to  hold  this  point  opposite  some  point  to  which  the  circumference  of  the  arm  may  cause  the  examiner  to 
stretch  the  tape-measure.  The  second  point  is  noted,  and  the  distance  of  the  beginning  of  the  tape-measure 
to  the  starting-point  subtracted  from  it.  For  example,  if  the  starting-point  chosen  was  the  mark  at  the  end 
of  the  one-inch  measure,  and  the  second  point  after  the  circumference  had  been  measured  was  eight  inches,  the 
circumference  of  the  arm  would  be  the  difference,  or  seven  inches. 


Another  sequel  of  a  muscular  contusion  is  the  formation  of  bone  in 
it,  a  condition  known  as  traumatic  ossifying  myositis  (m3^ositis  ossificans 
traumatica) .  This  condition  of  ossification  between  or  within  the  muscles 
may  follow  either  repeated  shght  traumas  or  a  single  but  severe  one. 

The  former  are  usually  associated  with  certain  occupations  in  which 
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the  muscles  are  subject  to  frequent  injury,  as  the  rider's  bone  in  the 
adductor  longus  muscle  of  cavalry  riders. 

In  both  varieties  of  cases  there  is  to  be  felt  in  the  muscles  a  hard 
bony  mass  whose  formation  can  be  directly  traced  to  the  trauma.  The 
presence  of  the  osseous  deposit  can  be  confirmed  by  an  :x;-ray  exami- 
nation. In  some  cases  it  is  necessary  to  exclude  a  periosteal  sarcoma 
(see  page  653)  from  the  area  of  myositis  ossificans  in  a  skiagraph. 

Ruptures  of  Muscles  and  Tendons. — These  may  occur  in  any 
of  the  muscles  or  tendons  of  the  ex- 
tremities, but  are  more  frequent  in  cer- 
tain ones.  Pure  muscular  ruptures  occur 
oftenest  in  the  biceps  of  the  arm  and  in 
the  quadriceps  extensor  of  the  thigh. 
Rupture  of  tendons  occurs  most  fre- 
quently in  the  quadriceps  extensor  ten- 
don, either  above  or  below  the  patella. 
The  tendo  AchilHs  and  the  biceps  bra- 
chii,  either  at  its  upper  or  lower  ends, 
are  next  in  frequency.  These  ruptures 
seldom  occur  as  the  result  of  external 
violence,  but  almost  always  from  a 
violent  contraction  during  unusual  ex- 
ertions. 

These  ruptures  of  muscles  or  ten- 
dons may  be  recognized  by  the  sudden 
severe  pain  in  the  affected  muscle  or 
tendon,  inabihty  to  use  it,  and  the  pal- 
pation of  a  gap  at  the  point  of  rup- 
ture. 

In  the  case  of  muscular  ruptures  this 
gap  or  depression  is  marked  on  either 
side  by  a  prominence  formed  by  the  torn 
ends  of  the  muscle.  This  gap  is  soon 
filled  with  a  clot  and  becomes  less  prominent. 

In  tendon  rupture,  especially  of  the  lower  end  of  the  biceps,  liga- 
mentum  patellae,  or  of  the  tendo  Achillis  the  gap  is  very  distinct  and 
can  be  readily  felt  owing  to  the  superficial  positions  of  these 
tendons. 

Tendons  may  be  pulled  away  from  their  points  of  origin  or  attach- 
ment by  violence  such  as  occurs  when  a  hand  or  foot  or  the  entire  ex- 
tremity is  torn  off  from  the  remainder  of  the  body.     The  tendo  Achillis 


Fig.  307. — Flexion  Contracture  of  all 

OF  THE  Fingers  of  the  Hand. 

Caused  by  a  crushing  injury  which  opened 

up  the  flexor  tendon-sheaths. 
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and  ligamentum  patellae  are  often  torn  from  their  respective  attach- 
ments, by  sudden  and  violent  muscular  movements. 

Dislocations  of  Tendons. — The  only  tendons  which  have  so  far 
been  described  as  subject  to  this  injury  are  those  of  the  peroneal  mus- 
cles and  long  head  of  the  biceps.  The  condition  can  be  recognized 
clinically  if  during  contraction  of  the  tendon  the  latter  is  felt  as  if 
springing  out  of  its  normal  location. 


Ftg.  308. — Direct  Posterior  View  of  a  Case  of        Fig.  309. — Lateral  View  of  Case  of  Olecranon 
Olecranon  Bursitis.  Bursitis. 


Note  the  swelling  over  the  olecranon  process. 


The  white  arrow  points  to  the  prominent  olecranon 
bursa. 


Herniae  of  Muscles. — Either  following  severe  contusions  of  the 
muscles  with  tears  of  the  fasciae  or  after  penetrating  wounds  of  the 
latter,  a  localized  swelling  appears  during  contraction  and  vanishes 
during  relaxation  of  the  muscle.  After  disappearance  of  the  swelling 
a  distinct  gap  can  be  felt  in  the  fascia  through  which  the  muscular 
hernia  occurred.  This  injury  is  most  apt  to  take  place  in  the  mus- 
cles of  the  thigh  and  leg  and  can  be  readily  recognized. 
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Penetrating  Wounds  of  Muscles,  Tendons,  and  Tendon- 
sheaths. — Penetrating  wounds  of  muscles  often  occur  as  a  part  of 
complicated  wounds  of  the  skin,  and  can  be  readily  recognized  upon 
inspection  of  the  cut  edges  or  through  loss  of  function  of  the  muscles. 
If  the  wounds  become  infected,  a  purulent  myositis  may  follow  with 
sloughing  of  some  of  the  muscle  fibers.  Tendon  injuries  occur  oftenest 
on  the  anterior  or  posterior  surfaces  of  the  wrist  or  around  the  ankle 
and  foot.  The  diagnosis  may  be  made,  either  from  inspection  of  the 
wound  and  observing  the  presence  of  the  cut  ends  or  by  testing  for 
loss  of  function  in  the  corresponding  parts,  e.  g.,  inabihty  to  flex  or 
extend  the  fingers  or  toes. 


Fig.  310. — Bursitis  of  Metacarpo-phalangeal  Bursa. 
B,  Points  to  prominence  due  to  bursa. 


A  partial  severing  of  a  tendon  is  of  no  significance  unless  the  wound 
is  quite  deep.  Wounds  of  the  hand  in  which  the  tendon-sheaths  have 
been  opened  with  or  without  laceration  of  the  tendons  are  of  great 
importance  for  two  reasons:  (a)  the  possibiHty  of  infection  spreading 
to  the  forearm;  (b)  the  fact  that  the  wound  in  the  tendon-sheath  is 
very  prone  to  adhere  to  the  skin  wound,  causing  serious  cicatricial  defor- 
mities (Fig.  307). 

Injuries  of  the  Bursae. — These  may  occur  either  in  the  form  of 
contusions  or  of  penetrating  wounds.  In  contusions  of  the  bursae 
there  is  rapid  swelhng,  local  tenderness,  and  pain.  Suppuration  may 
take  place  without  any  com^munication  with  the  overlying  skin  being 
present. 

Before  infection  has  occurred,  the  diagnosis  may  be  made  by  not- 
ing the  presence  of  a  painful  swelhng,  which  usually  fluctuates  dis- 
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tinctly,  situated  at  the  locations  of  the  more  superficial  bursae,  viz., 
the  olecranon  (Fig.  308),  metacarpophalangeal  (Fig.  310),  prepatel- 
lar, less  often  the  subdeltoid,  ischiadic,  tendo  Achilhs,  and  trochan- 
teric bursae. 

Not  infrequently  the   skin  around   the   swelling  shows  evidences 

of     extensive     contu- 
sion. 

If  infection  occurs 
after  a  contusion  or  a 
penetrating  wound  of 
a  bursa,  the  sweUing 
becomes  very  tender, 
there  is  local  redness, 
heat,  and  infiltration 
of  the  overlying  skin, 
as  well  as  the  general 
signs  of  infection,  such 
as  elevation  of  temper- 
ature and  pulse-rate, 
leukocytosis,  etc. 

A  knowledge  of 
the  location  of  the 
more  common  bursae 
is  of  great  importance 
chnically  (Fig.  312). 

Injuries  of  the 
deeper  bursae,  such  as 
the  subdeltoid,  iho- 
psoas,  or  semimem- 
branous, may,  if  they 
suppurate,  play  a  role 
in  spreading  the  infection  to  the  large  joints  with  which  they  often 
communicate. 


Fig.  311. — Dorsal  View  of  Case  shown  in  Fig.  310  (Lateral 
View),  of  Bursitis  of  the  Metacarpo-phalangeal  Bursa  of 
Index-finger. 


INJURIES  OF  BLOOD-VESSELS. 
Injuries  of  Arteries. — These  may  occur  in  any  of  the  arteries 
of  the  upper  and  lower  extremities  as  the  result  (a)  of  penetrating 
wounds  with  sharp  instruments,  such  as  a  knife,  razor,  bayonet,  etc. 
(b)  In  severe  contusions  of  a  limb,  when  an  artery  like  the  femoral 
or  brachial  is  firmly  compressed  against  the  pubes  or  humerus  respec- 
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lively,  (c)  As  a  complication  of  gunshot  wounds  or  explosion  of 
shells,  etc.  {d)  In  extensive  crushing  injuries  of  a  limb,  {e)  As 
the  result  of  a  simple  or  compound  fracture,  a  fragment  either  pene- 
trating the  vessel  or  the  wall  becoming  necrotic  from  pressure  of 
the  displaced  fragments  upon 
it  (Fig.  313). 

The  diagnosis  of  an  arterial 
injury  is  based  upon  (a)  certain 
primary  symptoms  which  im- 
mediately follow  the  injury;  {h) 
other  signs  appearing  at  a  later 
period,  so-called  secondary 
signs.  The  symptoms  indicat- 
ing an  arterial  injury  which 
occur  immediately  depend  upon 
whether  the  vessel  has  been 
completely  or  partially  severed 
and  whether  the  hemorrhage  has 
ceased  spontaneously. 

If  one  can  observe  the  char- 
acteristic red  spurting  of  an  ar- 
terial hemorrhage,  the  diagnosis 
is  easy.  The  cases  are  rarely 
seen  at  such  a  time,  the  bleed- 
ing, if  it  has  been  severe,  either 
having  caused  speedy  death,  or 
the  extreme  anemia  occasioned 
by  great  loss  of  blood  results  in 
such  slowing  of  the  heart's  ac- 
tion, that  only  a  sHght  flow  takes 
place  from  the  end  of  the  torn 
artery. 

The  majority  of  cases  are 
seen  at  a  time  when  the  hemor- 
rhage has  been  temporarily 
checked,  either  through  the 
feeble  action  of  the  heart  fol- 
lowing the  severe  loss  of  blood  or  as  a  result  of  a  plugging  of  the  tear 
in  the  artery  by  a  thrombus  or  as  a  result  of  retraction  of  the  vessel. 

If  a  large  wound  exists  in  which  the  torn,  vessel  can  be  seen,  the 
diagnosis  is  also  easily  made. 


Fig.  312. — Location  of  Various  Burs.e. 
I,  Subdeltoid;  2,  olecranon;  3,  trochanteric;  4,  isch- 
ial; 5,  bursa  beneath  tendo  Achillis  at  its  insertion  in 
the  OS  calcis. 
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Usually  a  diagnosis  depends  upon  the  recognition  of  other  pri- 
mary and  secondary  signs.  The  remaining  primary  signs  are:  {a) 
the  absence  of  a  pulse  in  the  peripheral  vessels  of  the  cold  and  pale 
limb ;  (Jb)  the  presence  of  a  rough  rasping  murmur,  synchronous  with 
the  pulse  and  resulting  from  the  projection  of  a  thrombus  into  the 
lumen;  (c)  the  appearance  of  a  large  hematoma  in  the  neighborhood 
of  the  injured  vessel  accompanied  by  signs  of  severe  anemia. 

The  so-called  secondary  or  late  evidences  oj  an  arterial  injury  are 
the  appearance  {a)  of  a  traumatic  or  false  aneurysm;  {h)  of  beginning 
gangrene  of  the  limb;  (c)  the  occurrence  of  severe  secondary  hemor- 
rhage, usually  about  the  sixth  to  ninth  day. 

Traumatic  or  false  aneurysms  are  more  apt  to  follow  stab  than  gun- 


FlG.    313. — SUPRACONDYLOID    FRACTURE    OF    FeMUR. 

The  illustration  shows  how  the  gastrocnemius  muscle,  whose  action  is  represented  by  the  black  arrow  ter- 
minating at  the  letter  G,  causes  the  lower  fragment  to  be  pulled  downward  and  backward,  impinging  upon  the 
popliteal  artery  and  vein,  and  resulting  in  gangrene  of  the  leg  in  some  instances. 


shot  wounds.  CHnically  they  can  be  recognized  by  the  appearance 
of  a  swelling  in  the  vicinity  of  the  original  wound  or  proximal  to  it 
(Fig.  314),  which  shows  a  distinct  expansile  thrill  and  a  blowing,  often 
rough,  systoHc  murmur.  At  a  later  period,  varicosities  of  the  super- 
ficial veins  become  very  marked.  If  both  artery  and  vein  are  injured 
simultaneously,  and  this  is  not  infrequent,  the  symptoms  in  the  early 
period  do  not  differ,  as  a  rule,  from  those  of  injury  of  the  artery  alone, 
except  by  an  increased  amount  of  edema  of  the  limb.  Later  on,  this 
swelling  becomes  quite  marked  and  is  accompanied  by  other  signs, 
such  as  a  continuous  murmur,  which  is  transmitted  in  a  proximal  and 
distal  direction  in  both  artery  and  vein.  There  is  frequently  also 
distinct  venous  pulsation  and  the  veins  become  varicose  (Fig.  238). 
The  arteries  most  often  injured  are  the  subclavian,  axillary,  bra- 
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chial,  and  radial  in  the  upper,  and  the  femoral  and  popliteal  in  the  lower 
extremity. 

Injuries  of  the  Veins. — With  the  exception  of  injuries  of  the 
larger  venous  trunks,  these  are  of  less  importance  and  are  rarer  than 
the  same  conditions  in  the  arteries.  As  in  the  case  of  the  la  ter,  the 
diagnosis  may  be  made  from  certain  primary  or  immediate,  and  secon- 
dary or  late  signs.  They  may  occur  as  the  result  of  the  same  causes 
which  were  mentioned  as  producing  arterial  injury.  In  addition,  the 
veins  are  often  wounded 
during  operations  for  the 
removal  of  tumors  or  en- 
larged lymph-nodes,  and 
rarely  during  the  perform- 
ance of  a  herniotomy.  The 
larger  trunks  most  often  in- 
jured are  the  subclavian, 
axillary,  brachial,  femoral, 
and  pophteal.  The  primary 
signs  of  vein  injury  are: 
(a)  Hemorrhage,  which  is 
seldom  as  great  as  after 
injury  of  the  corresponding 
artery,  but  may  be  quite 
severe;  it  increases  when 
the  Hmb  is  held  down.  The 
blood  is  of  a  dark  color  and 
flows  in  a  steady  stream. 
(h)  The  entrance  of  air  in- 
to the  vessels.  This  rarely 
occurs  in  wounds  of  the 
veins  of  the  extremities. 

The   late    or  secondary 
signs  are  (a)  the  formation 

of  an  arteriovenous  or  {h)  of  a  varicose  aneurysm,  if  the  artery  is  simul- 
taneously injured  (page  496).  These  are  usually  the  result  of  stab  and 
gunshot  wounds  and  only  occur  in  the  larger  vessels  of  the  extremities. 

The  symptoms  of  arteriovenous  aneurysms  vary  somewhat  accord- 
ing to  the  relations  of  the  two  vessels. 

I.  If  there  is  a  wide  communication  of  an  arterial  aneurysm  with 
the  vein,  the  pulse  is  transmitted  to  the  latter,  gradually  decreasing 
in  intensity  from  the  point  of  contact  in  both  directions.     In  addition 


Fig.  314. — Anterior  View  of  Patient  with  Traumatic 
Aneurysm  of  Femoral  Artery  and  Secondary  Aneur- 
ysm OF  External  Iliac  Artery. 

(i)  The  black  semicircle  below  this  figure  indicates  the  size 
of  the  ihac  aneurysmal  sac  as  palpated  through  the  abdom- 
inal wall;  (2)  extent  of  sac  of  aneurysm  in  femoral  artery,  (3) 
wound  of  entrance  of  knife. 
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to  the  systolic  arterial,  there  is  a  continuous  rough,  sawing,  venous 
murmur,  often  more  marked  during  the  diastole. 

2.  In  an  aneurysmal  varix  compression  of  the  artery  above  the 
communication  causes  the  sac  to  disappear,  which  is  not  the  case  in 
the  first-named  variety.  There  is  considerable  edema  of  the  limb  and 
marked  varicosities. 

3.  If  there  is  a  direct  narrow  communication,  between  the  artery 
and  vein,  the  only  sign  is  a  continuous  rasping  murmur  transmitted 
along  the  vein,  which  ceases  when  the  artery  is  compressed. 

Before  leaving  the  diagnosis  of  vessel  injury,  it  is  desirable  to  refer 
briefly  to  the  fact  that  apparently  insignificant  wounds,  wherever  sit- 
uated, in  the  body  of  a  class  of  persons  suffering  from  a  condition 
known  as  hemophilia,  may  bleed  profusely  and  most  persistently.  This 
complication  must  always  be  borne  in  mind  in  cases  of  obstinate  hem- 
orrhage from  comparatively  insignificant  wounds. 

In  addition  to  such  unusual  hemorrhage  from  wounds,  whether 
operative  or  accidental,  these  individuals  often  have  other  symptoms 
of  diagnostic  value. 

These  latter  are :  (a)  The  occurrence  of  purpuric  spots,  petechiae,  or 
ecchymoses  into,  or  of  hematomata  beneath  the  skin,  {h)  Hemorrhages 
from  various  mucous  cavities,  Hke  the  stomach  or  intestine,  {c)  The 
occurrence  of  multiple  joint  swelling  as  described  on  page  718. 


INJURIES  OF  THE  NERVES. 

These  may  be  partial  or  complete.  The  former  are  called  con- 
tusions and  the  latter  lacerations  or  solution  of  continuity.  The  nerves 
of  the  extremities  belong  to  the  class  of  mixed  motor  and  sensory  nerves, 
hence  any  injury  will  cause  a  disturbance  of  their  function,  which  varies 
according  to  the  degree  of  the  injury. 

The  diagnosis  may,  in  general,  be  made  from  the  following  specific 
signs: 

1.  Paresis  or  paralysis  of  the  muscles  suppHed  by  the  injured  nerve 
or  nerves.  The  paresis  or  paralysis  will  be  either  complete  or  incom- 
plete, depending  upon  whether  the  affected  muscle  or  muscles  are  sup- 
plied by  the  injured  nerve  alone  or  by  several  nerves. 

2.  Disturbances  of  sensation.  There  may  be  simple  paresthesia 
or  complete  anesthesia.  If  the  latter  exists,  the  area  will  seldom  cor- 
respond exactly  to  the  normal  cutaneous  area  supplied  by  the  nerve. 
This  is  due  to  the  fact  that  the  anastomosis  of  the  nerves  of  the  skin 
is  so  free  that,  within  a  short  period,  the  neighboring  filaments  often 
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assume  the  function  of  the  sensory  endings  of  the  injured  nerve.  Com- 
plete anesthesia  usually  follows  the  injury  of  several  nerves  of  an  ex- 
tremity. 

In  addition  to  the  disturbances  of  tactile  sense,  there  is  often  severe 
pain  along  the  course  of  the  nerve.  This  is  most  frequently  the  case 
in  those  nerves  v^hich  are  gradually  compressed,  as  by  a  callus  or  by 
the  end  of  a  dislocated  bone.  The  appearance  of  pain  usually  indi- 
cates an  incomplete  solution  of  continuity.  It  has  been  frequently 
shov^n  that  compression  of  mixed  sensory  and  motor  nerves  first  causes 
disturbances  of  the  tactile  sense  and  ability  to  recognize  cold,  while 
at  a  later  period  there  is  absence  of  heat  sensation  and  the  appearance 
of  pain. 

3.  Vasomotor  and  trophic  changes.  The  former  causes  redness 
and  local  rise  in  temperature,  which  are  followed  gradually  by  cyano- 
sis and  coldness  of  the  limb.  The  trophic  changes  are  usually  most 
marked  in  the  skin,  rarely  in  the  bones  and  joints  unless  the  injury 
occurs  early  in  life.  The  skin  becomes  smooth  and  shining,  loses  its 
elasticity,  and  deep  ulcerations  may  occur.  There  is  marked  atrophy 
of  the  muscles  and  the  joints  become  stiff  and  painful. 

4.  Changes  in  electrical  reaction.  In  mild  forms  of  contusion  due 
to  compression  of  the  nerve  there  is  seldom  any  change.  Even  though 
the  paralysis  be  a  complete  one,  after  a  contusion  there  may  be  no 
change  in  the  electrical  reaction. 

If,  however,  the  nerve  is  completely  severed,  the  response  of  the 
nerve  toward  both  faradic  and  galvanic  stimulation  begins  to  sink 
about  the  second  day,  and  ceases  completely  by  the  end  of  the  second 
week.  The  affected  muscles  also  fail  to  respond  to  the  faradic  cur- 
rent, but  show  an  increased  irritabihty  toward  the  galvanic.  These 
changes  may  persist  for  some  time  after  the  muscles  begin  to  respond 
to  voluntary  impulses. 

5.  The  appearance  of  a  tumor  at  the  seat  of  injury.  In  some  cases 
neuromata  develop  at  the  point  where  the  nerve  has  been  either  con- 
tused or  severed.  A  spindle-shaped  enlargement  can  often  be  felt 
at  the  point  where  the  nerve  has  been  injured  or  cut,  after  a  variable 
period,  usually  two  to  three  months.  In  some  cases,  as  in  amputa- 
tion stumps,  it  may  be  exquisitely  tender  to  the  touch. 

Injuries  of  the  nerves  occur  as  the  result  either  of  pressure  or  of 
laceration  of  the  nerve.  The  former  may  (a)  immediately  follow  a  single 
trauma,  like  a  blow  or  a  kick  or  the  apphcation  of  a  constrictor;  (b) 
it  may  follow  the  pressure  of  crutches  (crutch  paralysis) ;  (c)  the  nerve 
may  become  compressed  between  the  fragments  of  a  fracture  or  by 
32 
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a  callus  (Fig.  315).  Lacerations  of  nerves  follow  (a)  gunshot,  stab, 
or  any  variety  of  wound  made  by  cutting  or  tearing  violence;  (b) 
penetration  by  a  fragment  of  bone  in  fractures;  (c)  crushing  of  the 
nerve  v^thout  an  external  wound. 


INJURIES  OF  THE  INDIVIDUAL  NERVES. 
The  circumflex  nerve  is  most  frequently  injured  in  connection 
with  fracture  of  the  surgical  neck  of  the  humerus.     It  may  also  be  injured 

in  dislocations  of  the  shoulder 
as  well  as  in  severe  sprains, 
without  fracture.  The  prin- 
cipal symptom  is  paralysis  of 
the  deltoid  resulting  in  inabil- 
ity to  raise  the  arm  from  the 
chest  and  in  such  marked  atro- 
phy that  the  normal  con\'ex 
outhne  of  the  shoulder  is 
lost. 

The  musculospiral  nerve 
is  more  often  injured  than  any 
other  in  the  body.  In  the  ax- 
illa it  may  be  compressed  by 
the  head  in  dislocations  of  the 
humerus  or  by  the  pressure  of 
a  crutch.  At  the  middle  of 
the  shaft  (Fig.  316)  it  may  be 
compressed  by  too  tight  an  ap- 
plication of  a  constrictor,  or 
more  often  by  being  caught  in 
a  callus  in  fractures  at  this 
level.  It  may  be  torn  by 
blows  over  this  place  without 
any  wound  of  the  skin.  Its 
continuation,  the  radial  nerve, 
is  often  severed  in  gunshot 
wounds  of  the  forearm  or  in  incised  wounds  just  above  the  wrist. 

The  motor  symptoms  vary  somewhat  according  to  the  level  of  the 
injury:  (a)  If  in  the  axilla,  the  elbow,  wrist,  and  fingers  cannot  be 
extended,  (b)  If  at  the  middle  of  the  humerus,  the  elbow  can  be  ex- 
tended but  there  is  inability  to  supinate  the  forearm  and  to  flex  it,  when 


Fig.  315 — Musculospiral  Nerve  Compressed  by  a 
Callus  Resulting  from  a  Fracture  in  Middle  of 
Shaft  of  Humerus  (Lejars). 

MS,  Musculospiral  nerve  above  and  below  point  of  com- 
pression by  callus. 
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half-way  between  supination  and  pronation  (supinator  longus  action). 
There  is,  in  addition,  the  loss  of  movements  of  extension  of  the  fin- 
gers and  wrist,     (c)  If  below  the  humerus,  the  elbow  can  be  extended 


Fig.  316.— Wrist-drop 
Due  to  pressure   paralysis  of  the  musculospiral  nerve,  following  too   tight  an  application  of   an  Esmarch 

constrictor. 


Fig.  317. — Claw-hand  (Mai^n  en  griffe)  Following  Ulnar  Paralysis  (Leube). 


and  forearm  supinated,  but  the  inabihty  to  extend  the  wrist  and  fin- 
gers is  more  prominent  (Fig.  316),  causing  the  deformity  known  as 
wrist-drop. 

The  sensory  symptoms  are  often  so  slight  as  to  escape  notice  at 
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first,  because  the  median  and  ulnar  nerves  establish  a  collateral  supply. 
When  anesthesia  is  present  it  is  most  marked  over  the  back  of  the 
thumb  and  index-finger. 

The  ulnar  nerve  is  injured  either  in  gunshot  or  stab  wounds  of  the 
forearm  or  in  incised  wounds  just  above  the  wrist.  The  motor  symptoms 
are  inabiHty  to  flex  the  first  and  to  extend  the  second  and  third  phalanges 
of  the  fingers,  resulting  in  a  claw-Hke  deformity  (Fig.  317).  The  thumb 
cannot  be  adducted  nor  can  the  wrist  be  drawn  toward  the  ulnar  side. 

As  a  rule,  there  is  anes- 
thesia only  over  the  little 
finger. 

The  median  nerve 
is  most  often  injured 
in  the  same  manner  as 
the  ulnar.  The  median 
nerve  may  also  be  in- 
jured in  a  supracondy- 
loid  fracture  of  the  hu- 
merus by  being  pierced 
and  fixed  by  the  dis- 
placed upper  fragment. 
The  motor  symptoms 
are  inability  to  flex  the 
fingers  except  the  ring 
and  little  fingers.  The 
first  phalanges  of  the 
fingers  cannot  be  flexed 
on  account  of  paralysis 
of  the  interossei  muscles. 
The  thumb  cannot  be 
flexed  or  abducted. 
The  area  of  anesthesia  is  usually  very  small  and  most  marked  over  the 
volar  surfaces  of  the  thumb,  index,  and  middle  fingers. 

The  brachial  plexus  may  be  injured  (a)  through  tearing  of  one 
of  the  nerve- roots  close  to  its  emergence  from  the  spinal  cord.  These 
are  known  as  birth  paralyses.  The  most  frequent  type  is  that  known 
as  the  Duchenne  (Fig.  318).  (b)  In  the  axilla,  as  the  result  of  disloca- 
tions or  gunshot  wounds,  (c)  In  fractures  and  other  injuries  of  the 
upper  arm  or  forearm  regions,  several  of  the  nerves  of  the  plexus  may 
be  involved  simultaneously.  Of  chief  interest  is  the  first  named  mode 
of  injury,  viz.,  traction  on  the  arm  during  birth.     It  may  result  in  a 


Fig.  318. — Duchenne  Paralysis. 
Due  to  tearing  of   the  fifth  and  sixth   cervical   nerves  during 
birth,  close  to  their  point  of  emergence  from  the  spinal  cord.     (See 
text  )     The  position  of  the  hand  is  typical. 
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subluxation  of  the  humerus  simulating  a  true  dislocation.  There  is 
inability  to  raise  the  arm  and  to  supinate  the  forearm,  the  latter  being 
held  pronated  with  a  drop-wrist  deformity. 

The  sciatic  nerve  and  its  branches  are  oftenest  injured  in  the 
lower  extremity.  The  main  trunk  may  be  severed  by  gunshot  or 
stab  wounds  of  the  thigh.  It  is  rarely  caught  by  a  callus  or  compressed 
by  fragments  at  the  time  of  injury,  in  supracondyloid  fractures  of  the 
femur.  Injuries  of  the  main  sciatic  trunk  are  quite  rare.  They  result  in 
the  absence  of  ability  to  use  any  of  the  muscles  below  the  knee  as  well  as 
inability  to  flex  the  knee-joint.  There  is  anesthesia  over  a  narrow  strip 
from  the  gluteal  fold  to  the  calf  of  the  leg,  which  then  spreads  so  as  to  em- 
brace all  of  the  leg  and  foot  except  an  area  along  the  inner  side  supplied 
by  the  internal  saphenous. 

The  external  popliteal  or  peroneal  nerve  has  been  caught  in  a  callus 
in  fractures  of  the  upper  end  of  the  fibula.  Injury  of  this  branch  re- 
sults in  inabihty  to  raise  the  outer  edge  of  the  foot  (paralysis  of  peronei), 
to  extend  the  toes,  or  to  flex  the  ankle.  There  is  an  area  of  anesthesia 
over  the  outer  half  of  the  front  of  the  leg  and  dorsum  of  the  foot. 


GENERAL    CONSIDERATIONS    OF    INJURIES    OF    THE    BONES. 

Injuries  of  the  bones  and  joints  of  the  extremities  are  so  often 
associated  that  they  will  be  considered  together.  Before  taking  up 
the  diagnosis  of  injuries  of  the  individual  bones  and  joints,  a  short 
review  of  their  more  general  characteristics  will  be  of  value. 

These  are,  as  a  rule,  of  two  varieties:  (a)  contusions;    (b)  fractures. 

Contusions  of  the  Bones. — These  are  the  result  of  direct  violence 
and  affect  the  periosteum.  For  this  reason  the  condition  is  often  spoken 
of  as  a  traumatic  periostitis.  The  periosteum  becomes  greatly  thickened 
and  very  tender.  The  diagnosis  can  readily  be  made  by  palpation  in 
the  more  superficial  bones  like  the  tibia,  where  it  most  frequently  occurs. 
At  times  the  swelling  in  the  periosteum  becomes  quite  localized 
and  fluctuates  as  the  result  of  the  liquefaction  of  a  hematoma.  In  some 
places,  like  the  neck  of  the  femur,  a  contusion  of  the  bone  may  be  fol- 
lowed by  softening  and  bending  of  the  bone.  (See  Coxa  Vara  Trauma- 
tica.) The  periosteum  remains  thickened  for  some  time  and  then  grad- 
ually resumes  its  normal  size. 

Infraction  (Greenstick  or  True  Incomplete  Fracture). — In  true 
infraction  the  conditions  are  similar  to  those  observed  when  a  green  stick 
is  bent,  hence  the  name  often  given  to  it.  The  continuity  of  the  bent  bone 
is  partially  or  completely  interrupted.     At  the  concave  side  of  the  bend 
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the  cortex  is  folded  into  a  ridge,  while  at  the  con\ex  side  there  is  a  separa- 
tion. This  fracture  is  most  frequently  seen  in  the  bones  of  the  forearm, 
then  in  the  clavicle,  and  very  rarely  in  the  bones  of  the  arm,  leg,  or  thigh. 
The  great  majority  of  cases  occur  under  the  age  of  fifteen  years. 

Depressions. — This  variety  of  incomplete  fracture  usually  occurs  in 
the  skull  as  a  fracture  of  the  outer  table. 

Separation  oj  a  Splinter  or  of  an  Apophysis. — In  the  first  class,  a  chip 
of  bone  is  broken  ofi',  while  in  the  second  class  a  bony  prominence  or 
apophysis  is  torn  ofiF. 

Complete  Fractures. — These  are  divided  according  to  the  fine  of 
fracture  and  the  seat  of  the  latter. 


2. 


5. 


SI 


(J 


Fig.  319. — Various  Forms  of  Lines  of  Fracture. 
I,  Complete  transverse;  2,  longitudinal;  3,  oblique;   4,  spiral;   5,  incomplete  or  greenstick;   6,  subperiostea 


(a)  Classification  according  to  the  Line  of  Fracture. — Trans- 
verse.— The  line  of  fracture  does  not  deviate  more  than  ten  to  fifteen 
degrees  from  that  of  the  transverse  axis.  This  variety  is  rare  in  the  shaft 
of  the  long  bones.  It  is  usually  found  at  the  lower  end  of  the  radius  or  of 
the  femur  and  in  the  short  bones. 

Longitudifial. — Only  two  cases  have  been  reported  of  this  variety  of 
the  line  of  fracture. 

Oblique. — This  and  the  next  form  are  the  most  frequent,  in  the  shafts 
of  the  long  bones.  In  the  oblique  variety  the  direction  of  the  line  of 
fracture  may  form  any  angle  with  the  transverse  axis  of  the  bone  up  to  a 
right  angle.  When  it  approaches  the  latter,  it  belongs  to  the  group  of 
longitudinal  fractures.  In  the  oblique  variety  the  line  of  fracture  may  be 
single  or  multiple. 
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Spiral. — This  variety  of  the  direction  of  the  line  of  fracture  was 
formerly  considered  to  be  very  rare.  The  more  systematic  use  of  the 
.T-ray  as  part  of  the  routine  of  diagnosis  has  shown  that  spiral  fractures 
are  quite  frequent  in  the  shafts  of  the  humerus,  femur,  tibia,  and  fibula. 
They  will  be  referred  to  in  detail  under  the  appropriate  heads.  They  are 
usually  the  result  of  a  rotating  or  twisting  force.  The 
ends  of  the  fragments  in  the  trans\erse,  oblique,  and 
spiral  varieties  are  usually  more  or  less  irregular.  In 
some  instances  the  toothed  or  dentate  condition  of  the 
line  of  fracture  may  prove  to  be  a  serious  obstacle  to 
reduction. 

Comminuted  Fractures. — In  this  variety  there  is 
extensive  splintering  of  the  bone  adjoining  the  frac- 
ture or  of  one  of  the  fragments. 

Impacted  Fractures. — This  \'ariety  usually  occurs 
in  the  neck  of  the  femur,  at  the  surgical  neck  of  the 
humerus,  and  at  the  lower  end  of  the  radius.  In  the 
latter  two  instances  the  end  of  the  shaft  is  forced 
through  the  soft  expanded  end  of  the  bone.  In  the 
case  of  the  neck  of  the  femur  the  neck  is  either  forced 
into  the  head  or  one  portion  of  the  neck  into  the  ad- 
jacent part. 

Compression  or  Crushing  Fractures. — This  va- 
riety usually  occurs  in  the  tarsal  bones.  The  spongy 
portion  and  cortical  layer  are  both  crushed.  In  some 
cases  there  is  a  perfect  pulpification  of  these  bones. 
This  variety  occurs  after  falls  from  a  height  upon  the 
sole  of  the  foot. 

Subperiosteal  Fractures. — Complete  tearing  of  the 
periosteum  all  around  the  bone,  along  the  line  of 
fracture,  is  infrequent,  and  is  found  only  in  fractures 
accompanied  by  great  displacement  of  fragments. 
A  special  variety  of  fracture  has  been  described  re- 
cently in  which  the  periosteum  is  not  torn,  and  the 
term  subperiosteal  fracture  has  been  given  to  this 
variety.  The  diagnosis  of  these  can  only  be  made 
through  the  use  of  the  jc-ray. 

{h)  Classification  according  to  their  Location  in  the  Bone. — 
Fractures  are  often  referred  to  according  to  their  relation  to  the  shaft  or 
some  special  point  in  a  bone. 

Those  occurring  in  the  diaphysis  of  a  bone  are  spoken  of  as  fractures 


Fig.  320. — Locations  of 

Most     Frequent 

Fractures  of  the 

Humerus. 

I,   Of  the  anatomic 

neck;    2,   of   the  greater 

tuberosity;  3,  of  the 

.surgical   neck;     4,    spiral 

fracture   of   shaft;    5, 

oblique  of  shaft;  6, 

supracondyloid;  7,  T  or 

Y-shaped,    at    lower 

end,  extending  into  joint; 

8,  of  external  condyle;   g, 

of  internal  condyle;    jo, 

of  internal  epicondyle. 
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of  the  shaft.  Fractures  occurring  at  the  ends  of  bones  receive  the  name 
of  the  part  which  the  Hne  of  fracture  traverses;  for  example,  fractures  of 
the  neck  of  a  bone,  of  a  tuberosity,  of  a  process,  of  a  condyle,  etc.  There 
are  two  forms  of  fracture  which  require  special  mention  in  connection 
with  their  location.  These  are  epiphyseal  separations  and  joint  frac- 
tures. 

Epiphyseal  Separations. — The  union  of  the  epiphyses  to  the  diaphyses 
commences  during  the  period  of  puberty,  hence  these  fractures  are  less 
common  in  childhood  than  after  the  ages  of  eleven  or  twelve.  As  a  rule, 
they  can  only  occur  before  the  twentieth  to  twenty-first  year. 

Articular  Fractures  {Joint  Fractures). — These  fractures,  like  epiphy- 
seal separations,  deserve  special  mention,  since  their  recognition  and 


Fig.  321. — Various  Forms  of  Displacement  of  Fragments  in  Fractures. 
Lateral;  2,  angular;  3,  overriding;  4,  axio-rotation;  5,  overlapping  and  angular  combined;  6,  great  separa- 
tion of  fragments. 


proper   treatment   have    assumed    such   great   importance.     Articular 
fractures  may  be  divided  into  three  classes : 

1.  Intra-articular:  In  these  the  line  of  fracture  lies  entirely  within  the 
joint.  Such  joint  fractures  are  most  frequently  found  in  the  elbow-  and 
knee-joint.  In  both  of  these  localities  they  undoubtedly  play  an  im- 
portant r61e  in  the  formation  of  free  joint  bodies. 

2.  Para- articular:  In  these  the  line  of  fracture  extends  close  to  the 
joint,  but  not  into  it.  An  example  of  this  class  is  the  supracondyloid 
fracture  of  the  humerus. 

3.  Articular  fractures  proper:  The  majority  of  joint  fractures  belong 
to  this  class.  The  line  of  fracture  either  extends  into  the  joint  from  with- 
out, or  it  extends  from  the  joint  outward. 

Classification  according  to  Etiology.— Fractures  may  be  divided 
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according  to  their  causes  into  two  groups — the  traumatic  and  the  spon- 
taneous or  pathologic.  In  the  former,  the  fracture  is  the  result  of  violence 
acting  upon  a  bone  which  is  either  normal  or  shows  slight  changes  due  to 
the  physiologic  causes  to  be  referred  to. 

A  spontaneous  or  pathologic  fracture  is  one  which  occurs  in  a  bone 
the  strength  of  which  has  been  diminished  by  some  preceding  abnormal 
changes.  In  this  variety,  the  degree  of  force  which  produced  the  fracture 
would  not  be  sufficient  to  cause  a  fracture  in  a  healthy  bone. 

Pathologic  or  Spontaneous  Fractures. — The  more  correct  term 
for  those  fractures,  which  occur  either  after  shght  or  practically  no  trauma 
in  bones  which  are  not  normal  in  structure,  is  pathologic  fracture.  One 
of  the  best  classifications  is  that  given  by  Grunert.^ 

I.  Fractures  Associated  with  Local  Lesions  of  Bone. 

A.  Tumors. 

1.  Primary  and  metastatic  sarcoma. 

2.  Metastatic  carcinoma  and  hypernephroma. 

3.  Metastatic  thyroid  tumors. 

4.  Solid  enchondroma  and  benign  bone  cysts. 

5.  Echinococcus  cysts. 

B.  Inflammatory  processes. 

1.  Infectious  osteomyehtis  (pyogenic). 

2.  Tuberculosis  of  bone. 

3.  Syphilis. 

4.  Aneurysms. 

5.  Bone   cysts    (osteitis   fibrosa   of   Recklinghausen)    (see 
Fig.  682). 

II.  Fractures  Associated  with  General  Diseases. 

A.  Neuropathies. 

1.  Tabes  dorsalis. 

2.  Syringomyelia. 

3.  Mental  diseases. 

B.  Senile  changes. 

C.  Exhausting  chronic  diseases. 

D.  Atrophy  due  to  non-use. 

E.  Scurvy. 

F.  Rickets  and  Osteomalacia. 

III.  Idiopathic  Friability  of  Bone  (osteoporosis,  fragilitas  ossium). 
It  is  of  importance  to  note  that  in  many  cases,  especially  in  those  of 

primary  sarcoma,  tabes,  syringomyeha,  etc.,  the  fracture  may  be  the 
first  symptom.     In  general,  it  is  well  to  remember  that  a  fracture  occur- 

^  "Deutsche  Zeitschrift  fur  Chirurgie,"  Bd.  Ixxvi. 
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ring  after  the  use  of  a  minimum  amount  of  force  should  he  investigated 
as  to  the  possibility  of  its  being  of  a  pathologic  variety.  Union  may 
rarely  occur  in  the  ordinary  manner  after  these  fractures. 

The  Healing  of  Fractures. — Union  by  callus  formation  occurs  a 
little  more  rapidly  in  children  than  in  adults.  The  average  length  of 
time  required  for  firm  union  is  as  follows :     (a)  For  the  ribs — three  weeks ; 

(b)  for  the  forearm,  humer- 
us, clavicle,  bones  of  leg — 
four  to  five  weeks;  {c)  for  the 
femur — six  to  eight  weeks. 
Simple  fractures  and 
compound  fractures  without 
infection,  heal  more  rapidly 
than  do  any  other  forms. 
Union  in  infected  compound 
fractures  is  often  greatly  de- 
layed, as  is  also  the  case 
with  fractures  involving  the 
larger  joints  (intra-articu- 
lar). 

In  children  and  in  some 
adults  the  amount  of  callus 
formation  is  excessive.  In 
superficial  bones  like  the 
clavicle  such  an  exuberant 
callus  may  simulate  a  dis- 
placement of  fragment.  The 
callus  even  in  such  gradu- 
ally decreases  in  size  after  a 
short  period. 

Complications  of 
Fractures. — The  following 
are  the  chief  complications 
which  occur  during  the  clini- 
cal course  of  a  fracture : 

1 .  Forjnation  of  bullce  in  the  skin,  especially  in  fractures  of  the  leg. 

2.  Thrombosis  and  Embolism. — Not  infrequently,  a  thrombosis  of 
the  deep  veins  of  the  lower  extremity  occurs  in  fractures  of  the  bones 
of  the  leg,  as  well  as  in  those  of  the  patella  and  femur.  A  marked 
swelling  of  the  entire  limb  occurs,  which  is  far  greater  than  that  ordi- 
narily accompanying  such  a  fracture.     It  is  often  observed  for  the  first 


Fig.  322. — Subperiosteal  Fractures  (Lauenstein). 

A,  Of  the  lower  end  of  the  humerus;  a,  internal  condyle 
epiphysis;  b,  external  condyle  epiphysis.  The  arrow  in  all  of 
the  figures  points  to  the  seat  of  the  fracture.  B,  Subperiosteal 
fractures  of  the  ulna  and  radius;  C,  of  the  tibia  and  fibula  at 
middle  of  shaft;  D,  of  the  external  malleolus. 
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time  when  a  cast  or  other  retentive  apparatus  has  been  removed  and  the 
patient  allowed  to  get  about.  Quite  rarely  an  embolus  is  detached  and 
causes  marked  dyspnea,  rapid  pulse,  and  often  results  in  death. 

3.  Fat  Embolism. — Small  amounts  of  fat  are  washed  off  into  the  cir- 
culation with  every  fracture.  Quite  rarely  the  fat  emboli  lodge  in  the 
brain,  lungs,  and  kidneys,  and  give  rise  to  serious  symptoms,  and,  in 
some  cases,  death  occurs. 

In  the  lungs,  the  fat  infarcts  are  followed  by  edema  and  patches  of 
pneumonia.  The  symptoms  of  fat  emboHsm  are  usually  mistaken  for 
those  of  shock,  but  begin  a  little  later.  In  some  cases  pulmonary  svmp- 
toms,  such  as  rapid  breathing,  dyspnea,  and  coarse  rales  predominate. 
In  other  cases  cerebral  symptoms,  such  as  coma,  twitchings,  slow  ster- 
torous breathing,  etc.,  are  more  marked. 


Fig.  323. — X-RAY  OF  Pseudarthrosis  of   Ulna    Following    Crushing    Injury  of  the  Entire  Upper 

Extremity. 

Taken  two  years  after  the  injury.     Notice  the  well-marked  lower  epiphyses  of  the  radius  and  ulna,  and  the 

silver  wire  in  situ  in  the  middle  of  the  shaft  of  the  humerus. 

4.  Injury  to  Blood-vessels. — These  have  been  described  on  page  492. 

5.  Injury  to  Nerves. — These  may  occur  either  at  the  time  of  theinjur}^, 
as  a  result  of  compression  or  laceration  of  the  nerve,  or  at  a  later  period, 
through  inclusion  of  the  nerve  in  a  callus.  The  recognition  of  these  has 
been  described  on  page  496. 

6.  Septic  Complications. — These  are  more  likely  to  occur  in  connec- 
tion with  compound  fractures  or  as  a  complication  of  the  gangrene  fol- 
lowing injury  of  the  vessels  of  the  limb. 

■•     The  various  forms  of  infection  are  the  same  as  those  which  compli- 
cate other  injuries  of  the  extremities,  and  are  described  on  page  607. 

7.  Osteomyelitis. — This  only  occurs  in  infected  compound  frac- 
tures and  will  be  described  later  (page  662). 
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8.  Delirium  Tremens  and  Traumatic  Delirium. — Hallucinations  of 
vision,  muscular  twitchings,  restlessness,  and  a  muttering  delirium  ac- 
companied by  rapid  heart's  action,  are  frequent  and  often  fatal  complica- 
tions of  fractures  in  alcoholics.  The  same  group  of  symptoms  may  occur 
in  individuals  not  addicted  to  drink,  and  the  condition  is  then  called 


Fig.  324. — X-RAY  OF  Pseudarthrosis  of  Middle  of  Shaft  of  Humerus  (G.  G.  Cottam). 


simple  or  traumatic  delirium.     The  latter  is  more  apt  to  occur  in  elderly 
persons  after  injuries. 

9.  Pulmonary  Edema  and  Pneumonia. — Pneumonia  appears  either 
as  an  early  complication  in  a  lobar  form,  or  late  as  a  hypostatic  pneu- 
monia. Both  are  more  apt  to  occur  in  elderly  people,  and  especially  in 
alcoholics.     The  lobar  or  early  type  runs  a  rapid  and  severe  course  with 
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high  fever  and  dehrium.  In  the  late  or  hypostatic  form,  the  symptoms 
appear  gradually  a  few  weeks  after  the  injury,  with  a  lower  range  of 
temperature,  stupor,  and  rapid  pulse. 

10.  Defective  Callus  Formation  (Pseudarthrosis). — The  terms  de- 
layed union,  fibrous  union,  failure  of  union,  and  pseudarthrosis  are  often 
employed  in  an  erroneous  manner.  We  speak  of  delayed  union  w^hen 
it  does  not  occur  within  the  usual  period,  but  in  eight  to  twelve  weeks,  and 
in  some  instances  even  later.  By  fibrous  union  is  meant  that  the  frag- 
ments are  held  together  by  fibrous  tissue.  This  occurs  normally  in  the 
healing  of  the  majority  of  fractures  of  the  patella  and  olecranon,  and  can 
only  be  considered  as  pathologic  when  it  takes  place  in  bones  in  which 


Fig.  325. — View  of  Normal  Elbow- joint  of  a  Boy  Ten  Years  of  Age. 

'R,  Shaft  of  radius;   U,  shaft  of  ulna;    H,  shaft  of  humerus;    i,  upper  epiphysis   of    radius  (capiteilum); 

2,  epiphysis  which  forms  the  tip  of  the  olecranon  process;  3,  lower  epiphysis  of  humerus. 

bony  union  is  the  rule.  While  delay  of  union  is  frequent,  a  true  jailure 
of  union  is  rare.  It  occurs  only  when  some  definite  bone  disease  exists 
or  no  attempt  has  been  made  to  fix  the  bone.  The  term  pseudarthrosis 
should  be  applied  to  those  cases  in  which  a  distinct  false  joint  is  formed  at 
the  seat  of  fracture,  as  in  Fig.  324. 

This  can  be  recognized  by  persistence  of  mobility  at  the  point  of 
fracture  and  the  fact  that  an  :\:-ray  fails  to  show  a  shadow,  indicating 
ossification  of  the  callus.  A  false  joint  is  formed  at  the  point  of  fracture. 
The  fragments  are  bound  together  by  fibrous  bands.  A  cavity  is  formed 
in  which  the  rounded  ends  of  the  bones  rub  on  each  other  (Fig.  324). 
There  is  no  attempt  at  union  at  all,  the  ends  of  the  bone  becoming 
atrophied. 
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It  is  of  importance  to  recognize  the  causes  of  non-union  or  delayed 
union.     These  may  be  divided  into  local  and  general. 

(i)  Local. — {a)  Imperfect  immobilization  of  fragments.  This  is 
one  of  the  most  frequent  causes. 

(h)  Great  separation  of  fragments  either  through  failure  to  reduce 
them  properly  or  as  the  result  of  muscular  action. 

(c)  Interposition  of  bone,  muscle,  or  tendon  between  the  fragments. 

(d)  Poor  blood-supply. 

(e)  Tumors  developing  in  a  callus  or  where  a  fracture  has  occurred 
as  the  result  of  one  of  the  pathologic  causes  mentioned  on  page  505. 

(2)  General. — {a)  Neuropathic  causes,  e.  g.,  tabes,  syringomyelia, 
paralysis. 


Fig.  326. — Method  of  Measuring  the  Circumference  of  the  Knee-joint. 

In  order  to  determine  any  increase  in  size,  due  to  the  presence  of  fluids,  tumors,  etc.     (See  text.)     The  method 

of  measurement  is  the  same  as  was  described  under  Fig.  304. 


(b)  Constitutional  causes,  e.  g.,  acute  infectious  diseases,  rickets, 
scurvy,  gout,  rheumatism,  chronic  nephritis,  diabetes,  alcoholism. 

The  Diagnosis  of  Fractures  in  General. — The  diagnosis  of  a  frac- 
ture of  one  of  the  bones  of  the  extremities  does  not  differ  from  that  of 
the  bones  previously  considered  in  the  chapters  on  the  head  and  thorax. 

The  following  routine  should  be  followed  in  the  examination  of  a  case : 

1.  History  of  patient's  condition  of  health  before  the  accident  and 
also  how  the  accident  occurred. 

2.  Objective  signs,  such  as  deformity,  abnormal  mobility,  crepitus 
and  ecchymoses. 

3.  Subjective  symptoms,  such  as  pain  and  loss  of  function  of  the 
limb.    ' 

4.  Examination  with  the  x-ray. 
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I.  History. — This  should  include  the  history  of  any  previous  ac- 
cidents which  may  have  caused  shortening  or  other  deformity  of  the  limb. 
An  exact  account  of  how  the  accident  occurred,  will  enable  one  to  judge 
of  the  degree  of  force  employed  and  also  whether  the  mode  of  injury  was 
such  as  to  produce  a  fracture  by  direct  or  indirect  violence.  The  patient 
in  some  cases  may  call  attention  to  a  snapping  sound  when  the  bone 
broke,  followed  by  an  immediate  loss  of  function.  The  previous  history 
is  of  especial  importance  where  the  trauma  has  been  slight  because  of 
the  possibility  of  the  fracture  being  a  pathologic  one  (see  page  505). 


Fig.  327. — X-RAY  OF  Fracture  of  Clavicle  in  a  Boy  of  Eighteen. 
The  black  arrow  points  to  the  seat  of  fracture.     The  inner  fragment  has  been  pulled  upward  and  the  outer 
fragment  is  displaced  behind  the  inner  one.     The  clear  space  between  the  outer  end  of  the  clavicle  and  the 
acromion  process  is  due  to  the  lack  of  ossification  of  the  outer  epiphysis  of  the  former. 

2.  Objective  Signs. — All  of  these  may  be  present  in  a  case  or  one  or 
more  be  absent,  {a)  Deformity  is  determined  by  inspection,  measure- 
ment, and  palpation  of  the  injured  part.  It  must  not  be  forgotten  that 
there  is  often  a  quite  perceptible  (}  to  ih  inches)  difference  in  length  be- 
tween opposite  hmbs  of  a  normal  adult  (especially  in  the  lower),  (b) 
Abnormal  mobility  oj  the  bone  at  a  point  where  it  is  not  normally  present 
is  one  of  the  valuable  signs  of  fracture.  It  is  absent  in  the  impacted  and 
incomplete  varieties  as  well  as  in  the  intraarticular  form.  The  methods 
of  determining  this  sign  are  discussed  in  the  section  on  special  fractures. 
(c)  Crepitus.  This  sign,  Hke  that  of  abnormal  mobility,  is  pathogno- 
monic. It  is  a  grating  sensation  due  to  the  rubbing  of  the  broken  ends 
upon  each  other.     It  resembles  abnormal  mobility  in  being  absent  in  im- 
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pacted,  incomplete,  and  articular  fractures.  It  is  also  absent  when  a  con- 
siderable separation  or  displacement  of  the  fragments  is  present  or  when 
some  foreign  substance  is  interposed,  Hke  muscle,  bone,  etc.,  between  the 
broken  ends,  (d)  Ecchymosis,  when  it  appears  over  a  considerable  area 
in  a  limb  which  has  not  been  subjected  to  direct  violence,  is  of  great 
value  as  a  sign. 

3.  Subjective  Signs  of  Fracture. — (a)  Pain. — This  is  a  constant  ac- 
companiment of  a  fracture.     It  is  but  little  marked  when  there  is  con- 


FiG.  328. — Method  of  Examination  for  Fracture  of  the  Clavicle. 
The  patient's  left  arm  in  the  case  of  suspected  fracture  of  the  left  clavicle  is  allowed  to  rest  upon  the  left 
forearm  of  the  examiner,  so  that  the  patient's  arm  as  a  whole  can  be  raised  or  lowered  as  desired  to  determine 
a  false  point  of  motion,  which  the  examining  finger  or  fingers  of  the  opposite  or  right  hand  of  the  surgeon  can 
readily  feel. 

siderable  diastasis  of  fragments  and  if  the  fracture  is  impacted.  It  is 
of  value  if  it  is  quite  localized,  in  fractures  sustained  by  indirect  vio- 
lence, especially  if  it  is  most  marked  on  movement  of  the  bone  or  press- 
ing the  ends  together.  The  pain  of  a  fracture  lasts,  as  a  rule,  much 
longer  than  that  of  contusions  or  sprains.  In  fractures  due  to  direct 
violence  the  injuries  of  the  soft  parts  often  disguise  the  bone  pain. 

(b)  Loss  of  Function  oj  the  Limb. — In  many  cases  this  is  a  valuable 
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sign  when  taken  in  conjunction  with  the  objective  ones.  In  the  majority 
of  individuals  there  will  be  inabihty  to  use  the  Hmb.  Exceptionally, 
however,  one  will  find  persons  walking  about  on  a  fractured  leg  or  using 
a  broken  arm. 

4.  X-ray  Examination. — This  method  has  become  one  of  the  most  val- 
uable aids  in  the  diagnosis  of  injuries  of  both  bones  and  joints.  It  serves 
the  double  purpose  of  confirming  the  diagnosis  of  fracture  and  of  giving 
much  information  as  to  its  exact  nature.  The  :x;-ray  should  not  be  em- 
ployed, however,  to  the  exclusion  of  the  other  objective  methods.  It  has 
the  great  advantage,  especially  in  the  case  of  fractures  in  deep-seated 
bones  and  in  those  close  to  joints,  of  enabhng  a  diagnosis  to  be  made  at 
an  earlier  hour  and  with  less  manipulation  than  any  of  the  other  methods. 
The  most  accurate  pictures  can  be  obtained  by  the  use  of  a  special  dia- 


FiG.  329. — -Dislocation  Upward  of  the  Acromial  End  of  the  Clavicle. 

The  arrow  points  to  the  depression  lying  between  the  bony  prominence,  caused  by  the  separation  of  the  acromia 

end  of  the  clavicle  from  the  acromion  process  of  the  scapula. 

phragm  apparatus  (page  425)  such  as  is  employed  in  taking  skiagraphs  of 
calculi  in  the  kidney  (see  page  425).  This  method  is  to  be  especially  re- 
commended for  skiagraphy  of  joints  such  as  the  hip  or  shoulder,  for  the 
phalanges  of  the  toes  or  fractures  of  the  pelvis. 

Every  one  should  perfect  himself  in  the  examination  of  normal  hmbs 
by  the  ordinary  methods  of  inspection,  palpation,  and  mensuration. 
The  examination  of  a  fractured  limb  for  deformity,  abnormal  mobihty, 
and  crepitus  will  soon  become  a  routine  procedure,  and  the  :x^-ray 
will  occupy  its  true  position  of  confirming  and  amplifying  a  diag- 
nosis previously  made  by  the  other  methods.  It  is  essential  to  have  a 
knowledge  not  only  of  the  bony  landmarks,  etc.,  of  the  normal  limbs, 
but  of  the  skiagraphic  appearance  of  the  various  bones  and  joints  at  all 
ages. 

The  normal  epiphyseal  cartilage  looks  to  the  novice  like  a  fracture 
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line  (Fig.  325),  so  that  one  of  the  most  valuable  contributions  to  skiag- 
raphy during  recent  years  has  been  the  study  of  the  joints  from  infancy 
to  the  time  ossification  has  been  completed. 

It  must  be  remembered  that  the  amount  of  deformity  as  shown  by 
the  ^-ray  is  often  exaggerated  and  appears  far  greater  than  seems  to  be 
the  case  by  external  examination. 

For  information  in  regard  to  the  necessary  time  of  exposure,  the  angle 
at  which  the  picture  should  be  taken,  and  other  technical  points  one 
should  consult  the  special  treatises  on  this  subject. 

Examination  of  the  patient's  general  condition  for  evidences  of  shock, 
loss  of  blood,  or  visceral  injury  should  never  be  omitted.  These  have 
been  referred  to  under  the  head  of  complications  (see  page  506),  and  will 
be  spoken  of  in  connection  with  certain  fractures. 

Special  points  in  the  diagnosis  of  fractures  to  be  mentioned  are 
the  following: 

(a)  The  rough  eroded  surface  of  a  dislocated  joint  after  reduction  will 
simulate  bony  crepitus. 

(b)  Apparent  abnormal  mobility  in  such  bones  as  the  ribs  and  in  the 
long  bones  of  children  is  often  the  result  of  the  normal  elasticity  of  the 
bones. 

(c)  In  parallel  bones,  such  as  those  of  the  ribs,  forearm,  metacarpals, 
leg,  and  in  the  metatarsals,  the  ordinary  signs  of  fracture,  viz.,  crepitus, 
abnormal  mobility,  and  deformity,  are  often  indistinct  and  difficult  to 
elicit.  The  same  is  true  of  the  carpal  and  tarsal  bones,  as  also  of  frac- 
tures where  the  fragments  are  dentated. 

(d)  An  incomplete  fracture  is  often  overlooked  until  the  presence  of 
callus  shows  that  injury  to  a  bone  has  occurred. 

(e)  In  impacted  fractures  deformity  is  often  the  only  evidence  of  a 
fracture. 

(/)  Compound  fractures  should  be  manipulated  as  little  as  possible 
unless  operative  interference  is  indicated. 

(g)  An  incision  to  convert  a  simple  into  a  compound  fracture  for 
diagnostic  purposes  is  not  good  practice  unless  it  has  for  its  object  the 
correction  of  the  position  of  fragments,  the  relief  of  pressure  on  vessels  or 
nerves,  or  a  search  for  visceral  injury. 

Value  of  Objective  Signs  (Excluding  .r-Ray)  in  the  Diagnosis 
of  a  Fracture. — If  all  the  classic  signs  of  fracture  are  present,  the  diag- 
nosis is  positive.  All  these  signs  may,  however,  be  absent  in  incomplete 
or  in  subperiosteal  fractures,  in  some  of  the  articular  fractures,  and  in 
epiphyseal  separations  without  displacement. 

Deformity  is  absent  in  transverse  fractures  and  in  those  into  joints. 
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Abnormal  mobility  is  absent  in  impacted  fractures,  or  when  one  of  two 
parallel  bones  are  broken  or  if  the  fragments  are  dentated,  and  also  in 
subperiosteal  fractures.  Crepitus  is  absent  if  there  is  an  interposition  of 
soft  parts  or  if  the  fragments  are  widely  separated  (olecranon,  patella, 
OS  calcis). 

In  some  cases  only  two  of  the  classic  signs  can  be  found,  and  in  others 
only  one. 

Value  of  Subjective  Signs. — Pain,  if  persistently  located  at  the 
same  point,  is  of  value,  especially  in  fractures  by  indirect  violence.  Dis- 
turbance of  function  is  also  a  valuable  sign  if  continued  over  a  long 
period,  and  is  not  due  to  simulation. 

The  Diagnosis  of  Articular  Fractures. — The  diagnosis  of  all 
three  varieties  of  articular  fractures  does  not  differ  from  that  of  other 
fractures  of  the  long  bones.  The  most  characteristic  symptom  is  the 
presence  of  an  intraarticular  effusion,  usually  bloody  in  character.  This, 
taken  in  conjunction  with  the  ordinary  signs  of  fracture  and  an  rv-ray 
examination,  will  usually  enable  a  diagnosis  to  be  made.  In  cases  in 
which  the  joint  fracture  is  complicated  by  a  dislocation  the  diagnosis  is 
very  difficult  without  an  .T-ray. 

Special  Features  of  Traumatic  Epiphyseal  Separations. — The 
long  bones  have  a  large  epiphysis  at  each  end  of  the  shaft  or  diaphysis. 
The  clavicle,  metacarpal,  and  metatarsal  bones  and  the  phalanges  of  the 
hand  and  foot  are  an  exception,  having  only  one  epiphysis.  At  birth  the 
epiphyses  are  almost  entirely  cartilaginous,  with  the  exception  of  the 
lower  epiphysis  of  the  femur  and  the  upper  epiphysis  of  the  tibia.  In 
the  case  of  the  long  bones,  the  whole  diaphyses  are  ossified  at  birth. 
They  increase  in  length  by  the  addition  of  bone  at  the  junction  of  the 
diaphysis  or  shaft  and  the  epiphyseal  cartilage. 

Frequency  of  the  Various  Separations. — Poland  has  collected  over  700 
cases  of  epiphyseal  separation.  The  order  of  frequency  of  these  is  as 
follows : 

1.  Upper  epiphysis  of  the  humerus. 

2.  Lov/er  epiphysis  of  the  femur. 

3.  Lower  epiphysis  of  the  radius. 

4.  Lower  epiphysis  of  the  humerus. 

5.  Lower  epiphysis  of  the  tibia. 

6.  Upper  epiphysis  of  the  tibia. 

Epiphyseal  separations,  Hke  fractures,  may  be  incomplete  or  com- 
plete. In  the  majority  of  cases  the  cartilage  drags  with  it  more  or  less  of 
the  osseous  tissue  of  the  diaphysis.  The  incomplete  separations  are  also 
called  juxta- epiphyseal  sprains,  and  are  often  overlooked. 
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Symptoms  and  Diagnosis  of  Epiphyseal  Separations;  Separation 
with  Displacement;  History  of  the  Injury. — This  is  of  great  importance, 
often  suggesting  the  possibiHty  of  an  epiphyseal  separation. 

^^^.^The  period  during  which  they  are  most  hkely  to  occur  is  be- 
tween twelve  and  twenty. 

Mobility. — This  is  the  only  symptom  upon  which  reliance  can  be 
placed.  Such  abnormal  mobility  at  the  level  of  the  epiphyseal  cartilage 
is  a  most  certain  sign.  In  some  cases  it  will  be  less  distinct  on  account  of 
the  impaction  of  fragments,  or  from  the  fact  that  there  is  a  more  or  less 
extensive  fracture  of  the  diaphysis. 

Dejormity. — This  will  vary  according  to  the  displacement  of  the 
diaphysis.  In  many  the  tendency  to  displacement  is  slight.  When 
marked,  the  osseous  projection  of  the  diaphysis  appears  as  a  distinct 
ridge  to  be  felt  beneath  the  skin.  It  feels  more  or  less  smooth,  regular, 
and  uniform,  unlike  the  rough  and  irregular  projection  of  true  fractures. 
In  the  case  of  the  upper  end  of  the  humerus  a  cup-like  hollow  has  been 
felt  on  the  inferior  aspect  of  the  epiphysis.  In  separation  of  an  epiphy- 
seal process  the  exact  form  of  the  normal  epiphysis  may  be  recognized  in 
the  detached  fragment. 

Crepitus. — There  is  no  true  bony  crepitus.  It  is  an  indistinct,  dull, 
soft  grating  of  a  muffled  character.  This  is  especially  the  case  in  younger 
infants,  while  in  older  children  the  crepitus  will  be  more  like  that  of  a 
true  fracture,  especially  if  there  is  an  accompanying  fracture  of  the 
diaphysis. 

Pain  at  the  diaphysis-epiphyseal  line  is  of  great  value  when  present. 

Swelling  oj  the  Joint. — This  is  usually  very  marked,  causing  con- 
siderable enlargement  and  giving  rise  to  great  pain. 

Ecchymoses  and  Swelling  of  the  Sojt  Parts. — These  are  very  extensive 
and  obscure  the  outlines  of  the  bones. 

x-Ray. — This,  as  in  true  fractures,  is  of  the  greatest  aid,  but  a  correct 
interpretation  requires  familiarity  with  the  conditions  in  children  at 
different  ages.  It  is  also  advisable  to  take  pictures  in  several  directions 
and  compare  them  with  those  of  the  uninjured  side. 

Separation  without  Displacement  (Epiphyseal  Sprains). — The  symp- 
toms of  this  condition  are  so  few  and  uncertain  that  they  are  either  over- 
looked or  regarded  as  sprains. 

The  signs  are :  (a)  pain  and  tenderness  on  pressure  about  and  along 
the  epiphyseal  line;  (b)  contusion  or  ecchymosis  about  the  joint;  (c) 
loss  of  power  of  the  limb;  (d)  mobility  often  slight;  (e)  rigidity  of  the 
limb  on  account  of  the  pain  caused  by  movement. 

Epiphyseal  separations  differ  from  fractures  in  many  particulars: 


GENERAL   CONSIDERATIONS    OF   INJURIES    OF    BONES.  517 

(a)  The  shape  of  the  displaced  epiphyseal  fragments  is  often  quite  un- 
mistakable, (b)  The  deformity  is  very  characteristic,  especially  at  the 
upper  end  of  the  humerus,  (c)  Crepitus  is  soft  and  smooth  unless  the 
diaphysis  has  also  been  broken. 

From  a  dislocation,  an  epiphyseal  separation  can  be  distinguished  by 
the  facts  that:  (a)  Dislocations  are  very  rare  in  infancy  and  early  child- 
hood,    (b)  Moderate  traction  will  restore  the  displaced  fragments  to 


Fig.  330. — Method  of  Examination  to  be  Employed  in  Making  a  Differential  Diagnosis  Be- 
tween Dislocation  of  the  Shoulder-joint  and  Fracture  of  the  Anatomical  or  Surgical 
Neck  of  the  Humerus. 

This  illustration  shows  the  manner  of  examining  the  head  of  the  humerus  in  order  to  determine  whether 
it  has  its  normal  range  of  rotation,  thus  aiding  in  ascertaining  whether  the  head  of  the  humerus  lies  in  the 
glenoid  cavity.  The  method  consists  in  grasping  the  forearm  of  the  patient  close  to  the  wrist,  with  one  hand, 
while  the  head  of  the  humerus  is  held  between  the  thumb  in  front  and  the  remaining  fingers  behind,  i.  e.,  along 
the  anterior  and  posterior  borders  respectively  of  the  deltoid  muscle. 

their  natural  position  in  an  epiphyseal  separation,  but  when  the  traction 
is  discontinued,  it  will  recur.  In  a  dislocation  there  will  be  but  little 
tendency  for  the  displacement  to  recur,  (c)  Tlie  deformity  is  often 
quite  similar  to  that  of  dislocation,  but  palpation  of  the  projecting  diaphy- 
sis will  show  it  to  differ  from  that  of  the  articular  end.  (d)  Abnormal 
mobility  is  also  quite  characteristic  of  an  epiphyseal  separation,     (e)  By 
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measurements  between  the  bony  points  of  the  two  or  more  bones  com- 
posing the  joint.  In  dislocation  the  measurements  will  be  altered;  in 
epiphyseal  separation,  as  a  rule,  they  will  be  unaltered. 

If  the  swelling  is  too  great  to  permit  of  manipulation  and  palpation, 
an  anesthetic  should  be  given.  A  more  careful  examination  can  then  be 
made.     A  skiagraph  will  often  avoid  even  the  use  of  an  anesthetic. 


Fig.  331. — Method  of  Determining  the  Distance  Between  the  Acromion  Process  (A-P)  and  the 
External  Condyle  of  the  Humerus  (E-C),  by  Means  of  a  Steel  Tape-measure. 
This  method  is  often  used  in  order  to  compare  the  humerus  of  one  side  to  that  of  the  other,  and  also 
for  the  purpose  of  determining  the  distance  between  these  two  points  in  the  diagnosis  of  dislocations  of  the 
head  of  the  humerus  or  fractures  of  the  surgical  neck. 


Compound  epiphyseal  separations  must  be  differentiated  from  com- 
pound dislocations  or  compound  fractures  close  to  or  into  joints.  This 
can  be  readily  done  by  a  skiagraph  combined  with  examination  of  the 
wound  after  the  employment  of  every  possible  means  to  avoid  septic 
infection. 
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GENERAL  CONSIDERATIONS  UPON  INJURIES  OF  THE  JOINTS. 

An  injury  to  a  joint,  whether  the  force  be  apphed  in  a  direct  or  an 
indirect  manner,  will  result  in  one  of  the  following  conditions:  (a)  A 
traumatic  arthritis;  (b)  a  penetrating  wound  of  the  joint;  (c)  a  dislo- 
cation. 

Traumatic  Arthritis. — The  term  sprain  was  formerly  apphed  to  all 
forms  of  non-penetrating  joint  injury,  except  dislocations.  With  ad- 
vancing knowledge  of  both  the  pathologic  and  clinical  aspects  of  these 


Fig.  332. — X-RAY  OF  Fracture  of  Surgical  Neck  of  Humerus  in  a  Boy  Ten  Years  of  Age. 

The  arrow  points  to  the  line  of  fracture.  The  lower  fragment,  FD,  has  been  pulled  upward  and  outward 
through  the  action  of  the  deltoid  muscle,  so  that  it  forms,  as  is  frequently  the  case,  an  angle  with  the  upper  end 
of  the  bone  ;  FE,  upper  epiphysis  of  humerus  on  injured  side.  The  clear  line  just  below  it,  and  separating  it 
from  the  shaft  or  diaphysis,  is  due  to  the  fact  that  the  epiphyseal  cartilage  does  not  cast  a  shadow,  NE, 
Epiphysis  on  normal  side  ;  ND,  diaphysis  or  shaft  on  normal  side. 

injuries  it  seems  proper  to  speak  of  a  traumatic  arthritis.  This  term 
includes  injuries  to  all  of  the  structures  of  a  joint,  viz.,  synovial  mem- 
brane, capsule,  intraarticular  and  extraarticular  hgaments,  cartilages, 
etc.     In  joints  the  immediate  or  remote  consequences  of  injury  may  be: 

(a)  A  serous  or  hemorrhagic  effusion. 

(b)  Stretching  or  rupture  of  the  capsule. 

(c)  Stretching  or  rupture  of  one  or  more  ligaments. 

(d)  Complete  or  incomplete  dislocation  or  tear  of  the  intraarticular 
cartilages. 
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(e)  Formation  of  free  joint  bodies. 

(/)  Recurrent  effusion  into  a  joint,  often  called  intermittent  hydrops. 

The  diagnosis  of  these  various  conditions  can  be  made  either  (a) 
shortly  after  the  injury  or  (b)   at  a. later  period. 

{a)  Diagnosis  Shortly  after  Injury. — In  the  majority  of  joints,  a 
traumatic  arthritis  can  be  recognized  by  the  diffuse  pain  and  swelling 
which  sets  in  soon  after  the  injury.  The  presence  of  an  effusion  can  be 
recognized  in  the  more  superficial  joints,  by  the  obliteration  of  the  normal 
depressions,  by  fluctuation,  obtained  as  elsewhere,  by  bimanual  manip- 


FlG.  .133 
Frequent  mode  of  displacements  of  fractures 
of  the  surgical  neck  or  of  the  humerus,  or  of  separ- 
ation of  the  upper  epiphysis  in  children.  L,  Lower 
fragment  (shaft),  displaced  inward  and  forward. 
Compare  with  Fig.  334. 


Fig    334. 
Side  view  of  a  case  of  a  fracture  of  the  surgi- 
cal neck  of  the  humerus  showing  lower  fragment 
displaced    upward   and   forward   in   boy   of   ten. 
Compare  with  Fig.  333. 


ulation,  and  in  the  knee,  by  the  ballottement  of  the  patella  (Fig.  521). 
The  measurement  of  the  circumference  of  the  joint  (Fig.  326)  should  be 
compared  with  that  of  the  opposite  side.  For  both  diagnostic  and  ther- 
apeutic purposes  it  is  often  advisable  to  aspirate  the  fluid  under  all  pos- 
sible aseptic  precautions. 

In  deeper  joints,  like  the  hip  and  shoulder,  the  presence  of  an  ef- 
fusion is  diflicult  to  detect.  In  such  cases  one  can  judge  by  the  position 
in  which  the  limb  is  held;  in  the  shoulder  this  is  adduction;  in  the  hip, 
flexion,  slight  abduction,  and  outward  rotation. 
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In  the  majority  of  cases,  in  addition  to  the  effusion,  there  is  severe 
pain  which  may  be  locaHzed  at  first  at  the  point  of  insertion  of  a  hgament. 
Pathologically  such  cases  are  accompanied  by  stretching  of  hgaments 
and  of  the  capsule.  These  are  the  cases  ordinarily  spoken  of  as  sprains. 
The  more  hemorrhagic  the  character  of  the  exudate,  the  greater  the 
probability  of  tears  of  the  capsule  or  hgaments,  or  of  a  fracture  extending 
into  the  joint. 


Fig.  335.— X-ray  of  Impacted  Fracture  of  Surgical  Neck  of  the  Humerus  in  a  Man  of  Thirty-five. 
The  outlines  of  the  Hne  of  fracture  were  traced  in  ink  upon  the  :v-ray.     The  shaft  of  the  bone  has  become 

impacted  into  the  head. 


In  large  joints  like  the  knee  a  diagnosis  of  a  tear  of  one  of  the  lateral 
ligaments  may  be  made  at  an  early  period  by  obtaining  abnormal  lateral 
mobihty  (Fig.  335). 

At  a  later  period,  when  the  effusion  has  disappeared,  one  must  bear 
in  mind  the  possibihty  of  the  other  sequelae  of  a  traumatic  arthritis. 
These  sequelae  of  a  traumatic  arthritis  are : 

(a)  Rupture  oj  Ligaments. — There  is  either  abnormal  mobility  or 
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one  can  palpate  a  distinct  gap,  as  in  the  case  of  a  torn  ligamentum 
patellae.  In  slight  tears  there  is  often  persistent  pain  referred  to  the 
point  of  insertion. 

(b)  Subluxation  of  Cartilages. — This  only  occurs  in  the  knee-joint 
as  a  result  of  forced  rotation,  involving  the  internal  meniscus  or  semi- 
lunar cartilage,  far  more  often  than  the  outer.  Complete  dislocation  has 
never  been  observed.  The  diagnosis  is  seldom  made  at  the  time  of  the 
injury,  because  there  is  such  a  marked  effusion  that  palpation  is  impos- 
sible, and  the  case  is 
treated  as  a  sprain.  At  a 
later  period  there  is  a  his- 
tory of  sudden  attacks  of 
pain  in  the  knee  and  ina- 
bility to  move  it,  the  joint 
being  often  fixed  in  a 
position  of  slight  flexion. 
The  patient  may  fall  to 
the  ground  on  account  of 
the  severe  pain  in  the 
knee,  but  usually  he  is  able 
to  remain  erect,  but  cannot 
support  himself  on  this 
knee.  The  patient  often 
experiences  a  sensation  as 
though  something  moved 
in  the  joint  or  snapped 
back  with  a  distinct  click. 
Some  patients  observe  a 
prominence  on  the  inner 
or  outer  sides  of  the  joints. 
If  the  attacks  recur  fre- 
quently they  are  milder 
than  if  far  apart.  In  the  latter  there  is  usually  more  or  less  effusion 
present. 

The  patients  can  often  reduce  the  luxation  by  traction  on  the  leg  and 
by  rotation. 

VoUbrecht  ^  has  described  two  groups  of  cases.  In  the  first  the 
original  injury  is  followed,  after  a  long  confinement  to  bed,  by  the  typical 
attacks,  which  are  almost  continuous. 

In  the  second  group  there  is  an  apparent  recovery  from  the  first  ac- 

^  Bruns:  "Beitrage  zur  klinischen  Chirurgie,"  Bd.  xxi. 


Fig.  336. — Posterior   View  of  Subcoracoid  Dislocation 

OF  Shoulder-joint. 
Same  case  as  shown  in  Fig.  337.     N,  Normal  shoulder;    D, 

dislocated  shoulder. 
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cident  after  a  tedious  convalescence.  After  a  second  or  third  trauma 
the  typical  cKnical  picture  sets  in.  One  of  the  most  characteristic 
objective  signs  is  the  interference  with  movements.  Both  flexion  and 
extension  are  actively  and  passively  interfered  with.  Another  confirm- 
atory sign,  if  found,  is  the  palpation  of  a  movable  body  in  the  gap  be- 
tween the  femur  and  tibia.  There  is  also  great  tenderness  over  the  dis- 
located meniscus. 

(c)  Free  Bodies  in  the  Joints. — These  have  been  variously  termed 
floating  cartilage, 
loose  cartilage,  joint 
mice,  etc.  They 
may  result  from  the 
application  of  a  di- 
rect (fall,  blow, 
crush)  or  of  indirect 
force  (sudden  tension 
of  muscles  or  hga- 
ments,  torsion). 
They  may  occur  even 
after  very  slight  in- 
jury. They  occur  of- 
tenest  in  the  knee- 
joint,  but  may  also 
follow  injury  to  the 
shoulder,  elbow,  and 
wrist. 

The  most  char- 
acteristic symptom  is 
the  so-called  "lock- 
ing" of  the  joint,  due 
to  the  fact  that  the 
foreign  body  becomes 

wedged  between  the  articular  surfaces.  There  is  severe  pain  and  the 
joint  is  suddenly  checked  in  its  range  of  motion,  so  that  flexion  and 
extension  cannot  be  executed.  Such  attacks  may  be  accompanied  by 
considerable  effusion.  Occasionally  the  free  body  can  be  felt  and  held 
between  the  fingers.  After  some  manipulation  the  floating  cartilage 
becomes  free  and  the  joint  can  be  used  again. 

The  typical  symptoms  may  not  appear  until  some  time  (months  to 
years)  after  the  injury  or  they  may  become  noticeable  immediately  after 
the  initial  symptoms  have  passed  away. 


Fig.  337. — Anterior  View  of  Dislocation  of  Shoulder-joint. 
Same  case  as  shown  in  Fig.  336.  N,  Normal  shoulder.  Note  the 
absence  of  prominence  of  the  acromion  process,  and  the  presence  of  the 
normal  convexity  of  the  shoulder.  D,  Dislocated  shoulder.  Note  the 
prominence  of  the  acromion  process,  and  the  flattening  of  the  shoulder, 
due  to  absence  of  the  head  of  the  humerus. 
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GENERAL  CONSIDERATIONS  UPON  DISLOCATIONS. 

Dislocations  are  either  (a)  traumatic,  (b)  pathologic,  or  (c)  congenital 
in  origin.  They  may,  as  in  the  case  of  fractures,  be  either  simple  or 
compound,  according  to  whether  or  not  there  is  a  communication  be- 
tween a  wound  in  the  skin  and  the  seat  of  injury. 

If  a  dislocation  tends  to  recur  from  time  to  time  after  having  been 
reduced,  it  is  termed  a  recurrent  or  habitual  dislocation.  These  are  most 
frequently  found  in  the  hip-  and  shoulder-joints,  and  a  knowledge  of 
their  causes  is  important  from  a  diagnostic  point  of  view.  In  the  case  of 
the  shoulder  the  most  frequent  causes  are  a  breaking  off  of  the  rim  of  the 
glenoid  cavity  or  a  fracture  of  the  greater  tuberosity.  In  the  hip,  a 
fracture  of  the  rim  of  the  acetabulum  allows  the  head  to  constantly  slip 
out  again. 

If  a  dislocation  has  remained  unreduced  for  a  long  period  it  is  called 
an  inveterate  or  ancient  or  unreduced  dislocation. 

The  pathologic  or  spontaneous  dislocations  are  the  result  either  of 
{a)  an  excessive  distention  of  the  capsule,  (b)  a  malformation  as  the  result 
of  disease  of  the  articular  ends  of  the  bones  composing  the  joints.  In 
both  cases,  following  a  slight  trauma  or  independent  of  one,  the  disloca- 
tion occurs.  These  spontaneous  or  pathologic  dislocations  are  described 
in  the  section  on  diseases  of  the  joints.  The  diagnosis  of  these  pathologic 
dislocations  can  be  made  by  a  consideration  of  the  history,  combined  with 
examination  of  the  joint  and  the  skiagraph.  The  actual  dislocation  is 
often  preceded  by  pain  and  swelling  of  the  joint.  In  the  case  of  disloca- 
tion by  distention,  the  history  will  reveal  a  previous  acute  infectious 
disease,  such  as  typhoid,  scarlatina,  pneumonia,  rheumatism,  or  pyemia. 
In  a  dislocation  due  to  destruction  of  the  end  of  the  bone  the  history  and 
examination  will  show  a  tuberculous  or  pyogenic  osteomyelitis  or  a  pri- 
mary neoplasm  in  some  other  part  of  the  body.  In  neuropathic  disloca- 
tion one  must  search  for  signs  of  tabes  or  syringomyelia. 

A  dislocation  may  be  complicated  by  injury  of  the  soft  parts  or  by  a 
fracture  involving  the  articular  bone  ends.  Compound  dislocations  are 
much  more  apt  to  be  complicated  by  injuries  of  vessels  and  nerves  than 
the  simple  are. 

The  recognition  of  an  injury  to  one  of  the  blood-vessels  of  the  limb 
is  difficult.  Such  a  lesion,  as  a  rule,  occurs  oftenest  in  the  reduction  of 
dislocations  of  the  shoulder.     The  vSigns  are : 

The  pulsations  of  the  artery  below  the  point  of  impingement  cannot 
be  felt,  the  limb  is  cold,  and  pressure  with  the  finger  shows  no  varia- 
tion in  color  when  the  finger  is  raised,  as  in  the  case  of  a  normal  limb. 
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Gangrene  may  occur  immediately,  i.  e.,  within  a  few  days  or  only  grad- 
ually. If  the  artery  has  been  torn  a  large  pulsating  swelhng  rapidly 
forms  accompanied  by  signs  of  shock  and  internal  hemorrhage.  In  a 
few  cases  such  an  aneurysmal  tumor  did  not  appear  for  several  days  to 
weeks  after  the  injury. 

Injury  oj  nerves  as  a  result  of  dislocation  is  more  frequent  than  is 
injury  of  the  vessels.  Rupture  of  a  nerve  is  quite  rare,  while  a  contusion 
occurs  not  uncommonly. 


AcP 


Fig.  338. — X-RAY  OF  Subglenoid  Dislocation  of  the  Shoulder-joint. 
C,  Coracoid  process,  below  which  Hes  the  head  of  the  humerus  (HH);   EGC,  empty  glenoid  cavity;  AcP, 
acromion  process  of  scapula.     Note  the  flattening  of  the  shoulder  below  the  acromion  process  due  to  the  ab- 
sence of  the  head  of  the  humerus. 


The  diagnosis  of  nerve  injury  can  be  readily  made  from  the  presence 
of  the  disturbances  of  sensation  and  motion  characteristic  of  such  injury 
(see  page  498).  In  the  upper  extremity,  paralysis  of  the  musculospiral 
nerve  is  far  more  frequent  than  is  that  of  all  the  other  nerves.  In  the 
lower  extremity  the  sciatic  and  anterior  crural  are  occasionally  in\olved. 

Other  complications  of  dislocations  are:  {a)  injuries  of  the  skin  and 
other  soft  parts  in  compound  dislocations;  {h)  the  occurrence  of  atrophy 
of  the  muscles  proximal  and  distal  to  the  joint,  as  well  as  the  formation 
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of  adhesions  within  the  joint ;  (c)  fractures  involving  the  articular  ends  of 
the  bones  which  enter  into  the  formation  of  the  joint. 

Diagnosis  of  Dislocations  in  General. — As  in  fractures,  a  diag- 
nosis can  be  made  from  certain  objective  and  subjective  signs  taken  in 
conjunction  with  an  accurate  history  of  the  manner  in  which  the  accident 
occurred. 


Fig. 


Dis- 


339. — Various   Forms  of   Fractures  of   the  Upper   End  of  Humerus  Associated  with 

LOCATION  of  the  Head  OF  HUMERUS  (Robert  Jones). 
I,  Split  fracture  of  shaft  of  humerus  with  subcoracoid  dislocation  of  head;  2,  obHque  fracture  of  upper 
end  of  humerus  with  subcoracoid  dislocation  and  separation  of  greater  tuberosity,  3,  fracture  of  surgical  neck  of 
humerus,  with  dislocation  of  head :  4,  fracture  of  surgical  neck  of  humerus  with  displacement  upward  of  head 
and  inward  of  shaft;  5,  subglenoid  dislocation  of  humerus,  with  separation  of  greater  tuberosity  to  outer  side 
and  lesser  to  inner  side;  6,  subglenoid  dislocation  of  humerus  with  fracture  of  anatomic  neck  and  separation 
of  greater  tuberosity.    This  illustration  was  made  from  skiagraphs. 


The  examination  should  be  made  by  (a)  inspecting  the  limb  to  as- 
certain the  nature  of  the  deformity;  (b)  palpating  the  parts,  if  possible,  to 
learn  the  relation  of  the  displaced  articular  ends  to  each  other;  (c)  meas- 
uring the  limb  with  the  aid  of  certain  fixed  anatomic  points  (Fig.  331); 
(d)  an  x-ray  examination  if  necessary  to  confirm  the  diagnosis  of  dis- 
location and  to  ascertain  whether  there  is  a  complication  in  the  shape  of 
a  fracture. 


GENERAL   CONSIDERATIONS   UPON   DISLOCATIONS. 
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The  objective  signs  of  a  dislocation  are  : 

I.  Dejormity. — The  position  in  which  the  hmb  is  held  is  often  so 
characteristic  that  a  simple  inspection  will  indicate  the  condition  to  the 
experienced  eye.  In  stout  individuals  such  a  change  in  the  axis  of  a 
limb  or  of  its  position  is  much  more  apt  to  be  overlooked  than  in  thinner 
individuals. 

In  general,  the  deformity  may  be  said  to  be  due  (a)  to  a  change  in.the 


Fig.  340. — Lesions  to  be  Considered  in  Differential  Diagnosis  of  Shoulder  Injuries. 

A,  Acromion  process  of  scapula;  P,  coracoid  process  of  scapula;  S,  body  of  scapula;  C,  clavicle;  H, 
humerus;  i,  normal  shoulder-joint,  showing  convexity  due  to  presence  of  head  of  humerus  in  glenoid  cavity, 
and  to  deltoid  muscle;  2,  subcoracoid  dislocation  of  the  humerus;  3,  fracture  of  surgical  neck  of  humerus,  dis- 
placement of  lower  fragment  inward.  Note  the  flattening  of  the  normal  convexity  of  the  shoulder  in  both  2  and 
3.  4,  Fracture  of  neck  of  scapula,  permitting  humerus  to  drop;  5,  upward  dislocation  of  acromial  end  of 
clavicle;  6,  fracture  of  clavicle,  with  typical  displacement  of  fragments. 


direction  or  axis  (Fig.  321)  of  the  dislocated  bone  or  bones;  (b)  to  the 
abnormal  position  as  determined  by  palpation  (unless  too  much  swelHng 
exists)  of  the  dislocated  articular  ends;  (c)  to  the  presence  of  an  empty 
joint  socket. 

2.  Disturbance  of  Function  of  the  Limb. — The  range  of  movement  of 
a  dislocated  joint  is  usually  limited.  If  any  movements  of  the  end  of 
one  of  the  bones  forming  the  articulation  are  felt,  they  are  at  a  point 
away  from  the  normal  joint. 


528 


THE   EXTREMITIES. 


< 

II 

mion. 

ct   crepitus  and  ab- 
lal  mobility. 

ct    dis- 
abnor- 
adults. 
ildren. 

on  im- 
lovablc 
en. 

u 

6S 

11 

C  _- 

It 

1  ^ 

-0    «3          G 

£  ?^  9  rt 
•^^  £  £ 

^    u  "-J    en 

Ill  1 

X  ""  2 

1 II 

2    -a-g 

2     -SS 

<      O 

u 

Q 

p 

ffi 

1 

.£ 

f^ 

03 

C 

0   >-^ 

§    ^ 

Ji   0 

-J 

X 

0  1^ 

bc 

H 

pQ  bO 

S  9 

G 

O 

^  G 

0 

-^1 

-G 

?! 

c^  ^ 

|g 

bc 

< 

12 

c       c 

«3 

11 

1      - 

-5  rt 

< 

1     1 

J5 
u 

c 

en    >- 

D      D 

D 

< 

< 

< 

d 

II 

-^2 

iL    G 

c  ■'^ 

0    u 

^ 

•S.S'g 

^° 

S 
o 

'c      'o^ 
.2      .S 

i  1 

§0 

a;    G  ^ 
c3    >^-"^ 

iS      iS 

rt 

1  2  3 

■§8^ 

o       o 

o 

^.ti  ^ 

^  d  a 

P^      P^ 

X 

te 

ffi 

ffi 

o 

, 

ti_ 

bC 

.£ 

. 

.2 

2 

0  0 

Q 

U 

Is 

0 

1-^ 
§ 

Ix. 

o 

x: 

^ 

rt   £ 

0 

^.9 

o  -d 

3  8  S- 

CO 

0 

X 

-6     -6 

^  o 

G 

C    rt 

H 
X 

o        o 
&0       bo 
c       c 

If 

0 
ig 

^  c 

> 
Z 

11 

u 

.5     ^ 

u  :2 

t>^ 

D      D 

< 

p 

P 

Abnormal  Prominences. 

o 

u 

gd 

C    O 

i   'b'b 

o      S  £ 

s 

Is 

o  a 

s 

a 

u   G 

p. 

0  oj  £ 
OrO  0 

lis 

2oi 

G 
0 
G 

*£" 
2 

G 

.9 

£ 

2 
0 

^      a. 

^ 

< 

P^ 

< 

.2 

-S 

■<.J      , 

a> 

5    . 

£ 

G 

bO  ^ 

O      ; 

2 

^ 

|.g1             -^ 

o  > 

0  g 

G    rt 
tl    G 

t/ 

fi.-^^ 

£  g 

£ 

c^C  g 

U4    ^ 

^'cS               P 

b- 

N 

fh 

•i- 

1^5                                 vo 

1 

SPECIAL    TRACTURES   AND   DISLOCATIONS. 


529 


3.  Change  in  Length  of  the  Limb. — In  many  of  the  hip  and  shoulder 
dislocations  (Figs.  337,  387)  there  is  a  shortening  of  the  distance  between 
the  generally  accepted  fixed  bony  points  on  the  dislocated  side.  The 
absence  of  any  difference  in  length  usually  means  only  a  partial  disloca- 
tion (subluxation). 

4.  X-ray  Examination. — This  is  not  employed  as  often  as  in  the  case 
of  fractures,  owing  to  the  fact  that  the  deformity  and  other  objective 
signs   usually  enable  a  diag- 
nosis to  be  made. 

It  should,  however,  be  used 
wherever  there  is  any  diffi- 
culty in  reduction  to  determine 
whether  a  fracture  coexists. 

When  the  patient  is  stout  or 
the  swelling  appears  early  and 
is  very  marked,  a  skiagraph  is 
of  the  greatest  possible  aid. 


SPECIAL  FRACTURES  AND 
DISLOCATIONS. 

Shoulder  Region. — In  the 

examination  of  a  patient  to  as- 
certain the  nature  of  an  injury 
to  the  shoulder  region,  the  fol- 
lowing conditions  must  be 
thought  of  and  eliminated  by 
exclusion  in  the  order  named : 

1.  Fractures  of  the  clavicle 
(most  often  in  middle  third). 

2.  Dislocations  of  the  clav- 
icle at  the  sternal  or  acromial 
ends  (latter  most  common). 

3.  Fractures  of  the  scapula  (most  often  in  acromion  process). 

4.  Fractures  of  the  upper  end  of  humerus  (usually  at  surgical  neck). 

5.  Dislocation  of  the  shoulder-joint  (subcoracoid  most  frequent). 
The  principal  diagnostic  features  of  these  various  injuries  follow: 

I.  Fractures  of  the  Clavicle. — About  one-half  of  these  occur  in  the 
middle  third  of  the  bone,  and  a  third  of  the  remainder  at  the  junction  of 
the  outer  and  middle  thirds  of  the  bone.  Incomplete  fractures  of  the 
greenstick  variety  are  quite  common  in  children,  and  not  infrequently 

34 


Fig.  341. — Method  of  Examination  of  Fractures  of 
THE  Surgical  \eck  of  the  Humerus. 
The  left  hand  grasps  the  arm  close  to  the  point  of 
fracture  in  the  case  of  the  right  arm,  and  vice  versa  in  the 
case  of  the  left  arm,  while  the  forearm  of  the  patient  is 
allowed  to  rest  upon  the  outstretched  palm  of  the  exami- 
ner. By  carrying  the  forearm  and  lower  fragment  alter- 
nately away  from  and  toward  the  body  the  false  point  of 
motion  and  crepitus  can  readily  be  elicited. 
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escape  recognition  until  a  callus  has  begun  to  form.  Fractures  of  the 
middle  third,  when  complete  and  associated  with  displacement  of  frag- 
ments (Fig.  343),  are  easily  diagnosed.  On  passing  the  finger  along  the 
anterior  or  upper  surfaces,  the  projection  of  the  overlapping  fragments, 
or  the  formation  by  them  of  an  angle  directed  backward,  can  be  readily 
felt.  The  other  signs  of  fracture,  crepitus  and  a  false  point  of  motion, 
can  be  demonstrated,  if  necessary,  by  alternately  raising  and  lowering 
the  arm  when  grasped  at  the  elbow- joint  (Fig.  342).     At  times  it  is 

necessary  to  draw  the  shoul- 
der back  in  order  to  obtain 
crepitus. 

The  diagnosis  of  frac- 
tures which  are  complete 
but  not  associated  with  dis- 
placement, as  well  as  of 
greenstick  (incomplete) 
fractures,  is  not  as  easy. 
In  such  cases  one  is  guided 
by  the  history  of  the  mode 
of  injury  (fall  upon  the 
shoulder  or  outstretched 
hand)  and  the  results  of 
palpation.  The  latter 
shows  great  tenderness  at 
the  point  of  fracture  and 
there  is  pain  on  raising  the 
arm  voluntarily,  referred  to 
this  spot.  In  many  cases, 
a  slight  elevation  of  the  sur- 
face of  the  bone  is  present 
at  the  point  of  greatest  ten- 
derness. 

Multiple  and  commi- 
nuted fractures  of  the  clavicle'  are  quite  rare,  and  can  be  recognized  by 
feehng  the  separate  fragments  and  by  the  use  of  the  a-- ray  (Fig.  327). 

Fractures  near  the  sternal  or  clavicular  ends  of  the  clavicle  are  often 
associated  with  considerable  displacement  of  fragments  and  may  simu- 
late a  dislocation  of  the  clavicle  (Fig.  329).  In  the  case  of  a  fracture  there, 
is  distinct  crepitus,  and  the  point  at  which  abnormal  mobihty  exists  is  situ- 
ated close  to  the  sternoclavicular  and  acromioclavicular  joints  respectively. 
The  joints  themselves  are  found  to  be  intact,  by  placing  a  finger  over 


Fig.  342. — Method  of  Examination  of  a  Fracture  of  the 
Upper  or  Middle  Third  of  the  Shaft  of  Humerus. 
The  right  hand  in  the  case  of  an  examination  of  the  left 
humerus  is  placed  over  the  seat  of  fracture,  the  elbow  is  per- 
mitted to  rest  upon  the  opposite  hand,  the  arm  being  moved 
alternately  toward  and  away  from  the  body  in  order  to  deter- 
mine abnormal  mobility  and  crepitus. 
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them  while  the  arm  is  alternately  raised  and  lowered.    A  famiharity  with 
the  anatomic  relations,  as  gained  by  palpation  on  normal  subjects  during 
life,  is  invaluable  in  the  diagnosis  of  injuries  of  the  bones  and  joints. 
In  cases  of  doubt,  especially  if  the  injury  is  at  the  acromioclavicular 


Fig.  343. — X-RAY  OF  Pseudarthrosis  of  Fracture,  Middle  of  Shaft  of  Humerus,  the  Exterior  Pic- 
ture OF  Which  is  Shown  in  Fig.  341. 
This  rvr-ray  was  taken  five  months  after  the  injury,  the  a;-ray  shows  practically  no  callus  formation  .(fibrous 

union). 


joint,  a  skiagraph  should  be  taken.  In  the  greenstick  fractures  of  chil- 
dren the  callus  is  usually  excessive  in  size  for  the  first  eight  to  twelve 
weeks  and  then  gradually  disappears. 

2.  Dislocations  of  the  Clavicle. — Dislocations  of  the  sternal  end  are 
much  rarer  than  are  those  of  the  acromial  end.     Dislocation  at  the  sterno- 
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clavicular  joint  occurs  in  three  forms :  (a)  a  forward,  which  is  the  most 
common;  (b)  sl  backward,  and  (c)  an  upward.  In  each  of  these  the 
diagnosis  should  be  readily  made  unless  great  swelling  exists.  The  unat- 
tached end  of  the  clavicle  is  felt  either  in  front,  behind,  or  above  its 
normal  position.  In  addition,  there  is  localized  pain,  and  in  the  back- 
ward variety  there  may  be  signs  of  pressure  upon  the  trachea  or  upon 
the  vessels  at  the  lower  part  of  the  neck. 

Dislocation  at  the  acromioclavicular  joint  occurs  (a)  upward  (supra- 
acromial);  (b)  downward  and  backward  (subacromial),  and  (c)  down- 


FiG.  344. — Ankylosis  of  Shoulder-joint  (Partial),  Following  Fracture  or  the  Upper  Third  of  the 

Humerus. 
The  left  arm  is  shown  so  that  it  can  be  compared  with  the  right  or  injured  arm.     The  amount  of  abduction 
of  the  left  or  uninjured  arm  was  normal.     On  the  right  or  injured  side  the  arm  could  be  abducted  only  to  the 
distance  of  about  forty-five  degrees  from  the  body.    The  illustration  also  shows  a  well-marked  flexion  contrac- 
ture  due  to  non-use  of  the  elbow-joint. 


ward  and  forward  under  the  coracoid  process  (subcoracoid).  Of  these, 
the  second  and  third  are  so  rare,  that  one  need  but  consider  the  first 
variety  clinically.  This  may  exist  in  either  an  incomplete  or  a  com- 
plete form.  In  the  former,  the  clavicle  can  be  felt  to  be  raised  slightly 
above  the  level  of  the  acromion  and  can  be  forced  back  in  place  by  press- 
Upon  removing  the  finger  the  bone  springs  back  again.     In  the 


ure. 


complete  variety  there  is  quite  a  gap  to  be  felt  between  the  outer  end  of 
the  clavicle  and  the  acromion  process  (Fig.  329).  By  pressure  upon  the 
clavicle,  the  latter  can  be  brought  toward  the  acromion,  but  can  only  be 
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held  there  with  difficulty.     The  amount  of  functional  disturbance  and 
local  pain  varies  greatly,  being  very  marked  in  some  cases. 

3.  Fractures  of  the  Scapula.— Fractures  of  this  bone  may  occur 
either  through  the  body,  inferior  and  superior  angles,  spine,  acromion, 
coracoid,  surgical  neck,  and  glenoid  cavity.  Of  these,  all  except  fractures 
of  the  body,  acromion,  and  spine  are  so  rare  as  to  be  of  httle  importance 
clinically.  Fractures  oj  the  body  oj  the  scapula  may  be  suspected  from  the 
history  of  a  blow  or  other  direct  violence  over  the  scapular  region,  followed 
by  pain  locaHzed  over  the  body  of  the  scapula  and  increased  by  any  move- 


FiG.  345. — Most  Frequent  Forms  or  Injury  of  the  Bones  Comprising  the  Elbow-joint. 

H,  Humerus;  R,  radius;  U,  ulna.  1,  Supracondyloid  fracture  of  humerus;  2,  epiphyseal  separation  of 
the  lower  end  of  humerus;  3,  backward  dislocation  of  both  bones  of  forearm;  4,  fracture  of  internal  epicondyle 
(a)  and  of  internal  condyle  itself  {b);  5,  fracture  of  external  epicondyle  (a)  and  of  external  condyle  (6);  6, 
T-shaped  fracture  of  lower  end  of  humerus;  7,  fracture  of  olecranon  and  of  neck  of  radius;  8,  fracture  at 
junction  of  upper  and  middle  shafts  of  ulna,  combined  with  forward  dislocation  of  head  of  radius. 

ment  of  the  arm.  The  outline  of  the  bone  can  be  felt  to  be  irrgcular,  and 
by  grasping  the  lower  angle  one  can  obtain  crepitus  and  abnormal  mobil- 
ity. In  many  cases  this  is  either  difficult  or  impossible,  on  account  of  the 
pain  and  swelling,  so  that  reliance  must  be  placed  upon  palpating  an  ir- 
regularity and  the  presence  of  severe  pain  on  pressure  and  movement. 

Fractures  oj  the  acromion  process,  like  those  of  the  body  of  the  bone, 
are  very  difficult  to  recognize  by  palpation.  The  use  of  the  :r-ray  has 
been  of  great  aid  in  the  diagnosis  of  these  fractures.  On  passing  the 
finger  backward  from  the  tip  of  the  process,  one  can  at  times  feel  a  de- 
pression corresponding  to  the  displacement  of  the  fragments.     Crepitus 
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and  abnormal  mobility  are  obtained  by  alternately  raising  and  lower- 
ing the  arm,  which  is  grasped  at  the  elbow  (Fig.  328),  while  the  fmger 
is  placed  over  the  acromion  process.  There  is  usually  inability  to  raise 
the  arm. 

The  most  frequent  locations  of  these  fractures  are  either  at  the 
base  or  tip  of  the  acromion  process.  Fractures  of  the  surgical  neck  of  the 
scapula  are  very  rare.  They  simulate  dislocations  of  the  shoulder  on 
account  of  the  dropping  of  the  humerus  (Fig.  340)  with  marked  con- 
cavity below  the  acromion  process.     When  the  arm  is  raised  the  latter 

deformity  disappears,  the 
manipulation  being  accom- 
panied by  crepitus.  An  x-ray 
will  readily  clear  up  the  diag- 
nosis. 

4.  Fractures  of  the  Up- 
per End  of  the  Humerus. 
— Before  attempting  the  diag- 
nosis of  an  injured  shoulder 
one  should  accustom  one's 
self,  either  by  previous  train- 
ing or  examination  of  the 
normal  shoulder,  to  palpate 
the  most  important  points  in 
the  appHed  or  clinical  anat- 
omy of  the  normal  shoulder. 
These  are :  (a)  palpation  of 
the  acromion  process  and  its 
relation  to  the  clavicle;  (b) 
determination  of  the  fact  that 
the  head  of  the  humerus  ro- 
tates in  the  glenoid  cavity 
(Fig.  330) ;  (c)  palpation  of  the  normal  convexity  of  the  shoulder  due 
to  the  deltoid  muscle  and  the  head  of  the  humerus;  (d)  measurement 
from  the  tip  of  the  acromion  process  to  the  external  condyle  of  the  hu- 
merus (Fig.  331);  (e)  extent  of  normal  movements  of  the  shoulder- joint 
(abduction,  adduction,  extension  in  a  forward  and  backward  direction) ; 
(/)  study  of  an  x-ray  of  a  normal  child's  and  adult's  shoulder-joint. 

The  possible  injuries  at  the  upper  end  of  the  humerus  which  must  be 
taken  into  consideration  are:  (i)  Fracture  of  the  anatomic  neck  alone 
or  associated  with  fractures  of  the  tuberosities;  (2)  epiphyseal  separa- 
tion;  (3)  fracture  of  the  surgical  neck  without  impaction ;   (4)  impacted 


Fig.  346. — Method  of  Grasping  Scapula  to  Determine 
Fracture  of  Same. 


SPECIAL    FRACTURES   AND   DISLOCATIONS. 


535 


fracture  of  the  surgical  neck;   (5)  any  of  the  above  fractures  of  the  upper 
end  of  the  humerus,  combined  with  dislocation  of  the  head. 

Fracture  oj  the  anatomic  neck  is  almost  always  associated  with 
fracture  of  the  tuberosities  and  cannot  be  distinguished  clinically  from 
fracture  of  the  surgical  neck  except  by  an  x-ray  examination.  Isolated 
fractures  of  the  tuberosities  are  also  comparatively  rare.  Those  of  the 
greater  tuberosity  often  accompany  a  dislocation  of  the  shoulder  or  a 
fracture  of  the  anatomic  neck.  When  it  occurs  independently  of  such  an 
injury  the  diagnosis  may  be 
made  if  one  can  palpate  a 
loose  fragment  corresponding 
to  the  greater  tuberosity  and 
can  cause  pain  by  pressure 
and  upon  rotating  the  arm 
outward.  Nieszytka/  has 
called  attention  to  the  fact 
that  an  isolated  fracture  of 
the  greater  tuberosity  is  fre- 
quently found  upon  x-ray  ex- 
amination in  cases  previously 
diagnosed  as  sprains  or  con- 
tusions of  the  shoulder. 

Only  a  few  cases  of  frac- 
ture of  the  lesser  tuberosity 
have  been  reported  as  an 
isolated  injury.  It  is  usually 
an  accompaniment  of  a  dislo- 
cation of  the  shoulder  or  of  a 
fracture  of  the  greater  tuber- 
osity, or  of  those  fractures  of 
the  anatomic  neck,  in  which 
the  shaft  is  impacted  between 
the  head  and  tuberosities. 

Lorenz^  reported  a  case  of  fracture  of  the  lesser  tuberosity  which 
followed  forced  outward  rotation  of  the  arm.  Sixteen  months  after  the 
injury  when  first  examined  byLorenz  internal  rotation  was  impossible,  and 
on  palpation  a  sharp  edge  of  bone  was  evident  at  the  location  of  the 
lesser  tuberosity. 

Epiphyseal  separation  at  the  upper  end  of  the  humerus  occurs  most 
frequently  between  the  ages  of  nine  and  sixteen.     The  diagnosis  in  cases 

^  "Deutsche  Zeitschrift  fur  Chirurgie,"  vol.  Ixxxii. 
^  Ibid.,  vol.  Iviii,  S.  523. 


Fig.  347. — Typical  Swelling  of  Elbow-joint  in  a  Child 
OF  Five,  Following  a  Fall  upon  the  Arm,  Illus- 
trating THE  Difficulties  of  Diagnosis.     (See  text.) 
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without  displacement  is  very  difficult  and  can  be  made  only  by  the 
presence  of  pain  on  pressure,  or  pain  and  soft  crepitus  upon  rotation  of 
the  humerus,  localized  at  the  level  of  the  epiphyseal  cartilage.  In  some 
of  these  cases  displacement  is  likely  to  take  place  after  a  few  days  if  the 
arm  is  not  immobilized. 

In  cases  with  either  primary  displacement  or  the  above  referred  to 
secondary  displacement,  the  diagnosis  can  be  made  either  by  palpation, 
if  the  swelling  is  not  too  great,  or  by  an  :x:-ray  examination. 


Fig.  348. — Method  of  Determining  the  Relation  of  the  Three  Bony  Points  at  the  Back  of  the 
Elbow  in  Examinations  for  Fractures  or  Dislocations  of  the  Bones  Which  Form  the  Elbow- 
joint. 

In  the  case  of  an  examination  of  the  left  elbow,  as  shown  here,  the  patient's  left  forearm  is  allowed  to  rest 
upon  the  left  forearm  of  the  examiner,  while  the  latter's  right  hand  supports  the  elbow  in  such  a  manner  that 
the  thumb  rests  upon  the  external  condyle,  the  middle  finger  upon  the  internal  condyle,  and  the  index-finger 
upon  the  tip  of  the  olecranon.  The  relation  of  these  three  points  is  shown  in  the  illustration  when  the  elbow 
is  flexed  that  is,  the  tip  of  the  olecranon  lies  a  Uttle  below  the  dotted  line  joining  the  two  condyles.  When 
the  arm  is  extended  the  tip  of  the  olecranon  lies  either  in  this  line  or  above  it. 


On  palpation,  one  feels  the  normal  convexity  of  the  shoulder,  be- 
cause the  head  is  still  in  the  glenoid  cavity,  thus  distinguishing  the  injury 
from  a  dislocation.  The  upper  end  of  the  diaphysis  or  shaft  is  to  be  felt 
over  the  coracoid  process,  an  inch  or  more  below  the  acromion.  This 
point  rotates  with  the  remainder  of  the  shaft  and  can  be  rendered  more 
prominent  by  raising  the  shoulder.     The  displacement  is  usually  forward 
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and  inward  (Fig.  333).  Upon  manipulation  crepitus  can  frequently  be 
felt  where  the  head  and  upper  end  of  the  displaced  shaft  meet.  In  the 
differential  diagnosis  one  must  consider :  (a)  dislocation  of  the  humerus 
forward  and  (b)  fracture  of  the  surgical  neck.  Epiphyseal  separations 
can  occur  only  at  a  time  of  hfe  when  dislocations  of  the  shoulder- joint  are 
very  infrequent.  The  end  of 
the  shaft  in  an  epiphyseal  sepa- 
ration with  displacement  is  con- 
vex and  rather  smooth,  and 
may  easily  be  mistaken  for  the 
head.  The  latter,  however,  is 
always  smoother  and  rounder 
than  the  broken  upper  surface 
of  the  diaphysis,  and  the  skin 
is  not  so  often  firmly  fixed  over 
it  as  in  an  epiphyseal  separa- 
tion. The  normal  rotundity  of 
the  shoulder  is  also  present  in 
the  latter.  A  differentiation 
from  fracture  of  the  surgical 
neck  is  often  impossible  without 
an  :x:-ray. 

Fractures  of  the  surgical  neck 
oj  the  humerus  include  all  frac- 
tures in  the  upper  fourth  of  the 
bone  below  the  epiphyseal  line. 
As  in  the  cases  of  epiphyseal 
separation,  the  diagnosis  is  dif- 
ficult or  easy  according  to  the 
degree  of  displacement.  In 
both  instances  the  head  of  the 
bone  is  found  to  rotate  in  the  ^^^-  ^^o- 
glenoid  cavity  by  grasping  it  be- 
tween the  fingers.  On  rotating 
the  shaft  in  cases  without  dis- 
placement,   the   head    fails    to 

participate  in  the  movement,  and  there  is  pain,  crepitus,  and  abnormal 
mobihty  at  the  point  of  fracture. 

If  impaction  of  the  fragments  exists,  all  of  these  signs  are  absent  and 
the  diagnosis  can  only  be  made  from  the  history  of  the  mode  of  injury, 
the  presence  of  localized  pain  upon  rotation,  loss  of  function  of  the  arm, 


Posterior  View  of  Normal  Adult  El- 
bow-joint (.v-ray). 
H,  Humerus;  R,  radius;  U,  ulna.  The  arrow  points 
to  the  clear  space  seen  in  such  views,  which  corresponds 
to  the  olecranon  fossa,  and  is  not  to  be  interpreted  as 
a  fracture. 
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and  an  :x;-ray  (Fig.  335).  In  cases  with  moderate  or  more  marked  dis- 
placement the  ends  of  the  fragments  and  their  relation  to  each  other  can 
be  felt  in  thin  subjects  by  following  the  shaft  upward.  Abnormal 
mobility  and  crepitus  are  usually  quite  easily  elicited.  There  is  often 
a  change  in  the  axis  of  the  arm  (Fig.  336),  as  in  a  dislocation,  but 
the  presence  of  the  head  in  the  glenoid  cavity  and  of  the  normal  contour 
or  convexity  of  the  shoulder  will  exclude  dislocation.     The  coexistence 


Fig.  350. — Method  of  Palpation  of  Head  of  Radius. 
In  examining  the  head  of  the  radius  of  the  left  arm  as  shown  in  the  illustration,  the  surgeon  grasps  the 
patient's  hand  with  his  own  left  hand  as  though  he  were  shaking  hands.  The  surgeon  then  grasps  the  head 
of  the  radius  (which  is  to  be  found  just  beneath  the  external  condyle  of  the  humerus)  between  the  thumb  and 
index-finger  of  the  right  hand.  The  patient's  forearm  is  alternately  supinated  and  pronated  while  the  sur- 
geon's right  hand  can  feel  the  rotation  of  the  head  of  the  radius.  On  the  right  side  the  hands  of  the  examiner 
axe  simply  reversed. 


of  fracture  of  the  surgical  neck  and  dislocation  of  the  shoulder  is  referred 
to  later. 

Dislocations  of  the  shoulder- joint  occur  in  the  following  direc- 
tions : 

1 .  Forward  or  anterior — Subcoracoid  (quite  common  form) ;    sub- 
clavicular (rare). 

2.  Downward — Subglenoid  (rare). 
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3.  Backward  or  posterior — subacromial  (rare) ;  subspinous  (very  rare). 

4.  Upward — Supraglenoid  (very  rare). 

Subcoracoid  Dislocation. — (a)  The  normal  convexity  is  lost  and 
one  can  see  a  distinct  flattening  or  even  a  depression  below  the  acromion 
process  (Fig.  337)  when  looked  at  while  standing  in  front  of  or  behind 
the  patient. 

(b)  There  is  a  prominence  below  the  outer  end  of  the  clavicle  at  the 
coracoid  process. 


Fig.  351. — Method  of  Examining  the  Lower  End  of  the  Humerus  in  Cases  of  Fracture  at  this  Point. 
The  forearm,  when  one  is  examining  the  right  arm,  is  grasped  by  the  left  hand,  the  hand  of  the  patient 
being  allowed  to  rest  upon  the  forearm  of  the  examiner,  while  the  right  hand  of  the  examiner  grasps  the  region 
of  the  lower  end  of  the  humerus.     For  the  examination  of  the  left  humerus,  the  hands  should  be  reversed. 


(c)  The  arm  is  abducted,  the  elbow  often  being  three  to  four  inches 
from  the  chest. 

(d)  The  axis  of  the  humerus  is  changed  so  that  instead  of  being 
nearly  parallel  with  that  of  the  opposite  side,  an  imaginary  line  drawn 
through  the  dislocated  humerus  meets  that  of  the  corresponding  bone 
of  the  opposite  arm  a  little  beyond  the  head  (Fig.  337)- 

(e)  There  is  a  lengthening  of  the  arm  as  measured  from  the  acro- 
mion to  the  external  condyle  (Fig.  331). 
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(/)  On  palpation  one  feels  the  depression  below  the  acromion  and 
the  empty  glenoid  cavity  is  felt  by  pushing  the  fingers  in  deeply. 

(g)  The  head  can  be  felt  beneath  the  coracoid  process. 

(h)  The  arm  is  more  or  less  fixed,  permitting  of  but  slight,  if  any, 
abduction  or  rotation. 

Subglenoid  Dislocation. — The  symptoms  oj  a  subglenoid  dislocation 
are  that  the  head  can  be  felt  through  the  axilla,  lying  beneath  the  glenoid 
cavity  and  the  abduction  of  the  arm  is  more  marked.  In  the  subclavic- 
ular form,  the  head  is  to  be  felt  at  the  point  where  the  pectoralis  major 
and  deltoid  meet  and  the  arm  is  greatly  adducted.  In  the  subacromial 
and  subspinous  or  backward  forms,  in  addition  to  the  flattening  of  the 


Fig.  352. — Deformity  Following  Supracondyloid  Fracture  of  the  Humerus. 
The  illustration  shows  how  the  lower  fragment,  HL,  is  displaced  backward  and  upward,  and  the  upper 
fragment  downward  and  forward,  HU,  causing  it  to  become  prominent  at  the  bend  of  the  elbow.     (See  text.) 
R,  Radius;  U,  ulna,     i,  Upper  epiphysis  of  radius;  2,  epiphysis  corresponding  to  olecranon  process;  3,  lower 
epiphysis  of  humerus. 

shoulder  and  the  empty  glenoid  cavity,  one  can  see  and  feel  the  head  of 
the  humerus  beneath  the  prominent  acromion  process  or  even  further 
back. 

Diagnosis  of  Fractures  Associated  with  Shoulder  Dislocations 
(see  Fig.  339). — When  a  fracture  of  the  surgical  or  anatomic  neck  of  the 
humerus  accompanies  a  dislocation,  the  diagnosis  can  often  be  made 
without  a  skiagraph  by  the  facts,  that  in  addition  to  the  flattening  of  the 
shoulder  and  palpation  of  the  head  in  an  abnormal  position,  which  are 
characteristic  of  a  dislocation,  the  head  of  the  humerus  does  not  rotate 
with  the  shaft.  Fractures  of  the  tuberosities  associated  with  dislocation 
of  the  head  cannot  be  recognized  without  the  use  of  the  .T-ray.     The  same 
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is  true  of  fracture  of  the  glenoid  cavity  unless  the  injury  is  so  extensive 
as  to  cause  recurrence  of  the  dislocation  after  its  reduction. 

Fractures  of  the  Shaft  of  the  Humerus. — In  this  are  included 
all  fractures  occurring  between  the  insertion  of  the  deltoid  above  and 
the  upper  portion  of  the  supracondyloid  ridges  below.  The  diagnosis 
can  be  made  in  the  majority 
of  cases  by  manipulation  of 
the  arm  (Fig.  342),  espe- 
cially if  there  is  some  degree 
of  dislocation.  The  ordi- 
nary signs  of  fracture,  such 
as  crepitus,  abnormal  mobil- 
ity, loss  of  function,  locahzed 
pain,  are  all  quite  marked. 
If  there  is  considerable  dis- 
placement of  fragments,  the 
lower  portion  of  the  arm 
may  form  an  angle  with  the 
upper  and  the  ends  of  the 
fragments  are  visible  and 
easily  felt. 

The  greatest  interest  in 
connection  with  fractures  of 
the  shaft  of  the  humerus  is  in 
connection  with  injuries  of 
the  musculospiral  nerve  or 
laceration  of  the  brachial  ar- 
tery. The  diagnosis  of  these 
complications  has  been  pre- 
viously discussed  (page  524). 
Delayed  union  is  very  fre- 
quent in  this  form  of  frac- 
ture and  can  be  recognized  by 
the  persistence  of  abnormal 
mobility  and  the  absence  of 
ossification  at  the  point  of 
fracture  (Fig.  343),  as  shown  in  a  skiagraph. 

Injuries  in  the  Vicinity  of  the  Elbow-joint. — In  the  examina- 
tion of  a  person  suffering  from  an  injury  of  the  elbow-joint  the  fol- 
lowing possible  lesions  must  be  thought  of  and  one  excluded  after 
the  other  by  a  systematic  examination,  combined,  if  required,  with 
the  use  of  the  x-ray. 


Fig.  353. — X-RAY  OF  Epiphyseal  Fracture  Through  the 
Lower  Epiphysis  of  the  Humerus  in  a  Child  of  Three. 
The  outlines  of  the  bones  have  been  strengthened  by 
tracing  them  in  black.  RS,  Shaft  of  radius;  R,  center  for 
capitellum  of  humerus;  US,  shaft  of  ulna;  E,  lower  epiphysis 
of  humerus  displaced  inward;  H,  shaft  of  humerus. 
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1.  Fractures  of  lower  end  of  humerus. 

(a)  Supracondyloid  fracture  (more  or  less  transverse  of  shaft  above 
condyles). 

(b)  T-  or  Y-shaped  fractures. 
{c)  Epiphyseal  separation. 

(d)  Fractures  of  external  or  internal  condyles  and  epicondyles. 

2.  Lesions  of  the  radius  and  ulna: 

(a)  Dislocation  backward  of  radius  and  ulna. 

(b)  Fracture  of  upper  third  of  ulna  with  or  without  dislocation  for- 
ward of  radius. 

(c)  Dislocation  forward  of  upper  end  of  radius. 

(d)  Fracture  of  olecranon  process  of  ulna. 

(e)  Fracture  of  neck  or  head 
of  radius. 

(/)  Subluxation  of  head  of 
radius. 

3.  Simple  sprains  oj  the  elbow. 

In  the  majority  of  cases 
swelHng  occurs  so  rapidly  after 
elbow  injuries  that  palpation  is 
difficult.  In  children  especially 
the  administration  of  an  anes- 
thetic is  advisable  in  order  to 
make  a  diagnosis. 

Familiarity  with  the  surface 
anatomy  of  the  elbow  region  will 
Fig.  354.-FROM  A  Drawing  op  an  :.-ray  of  a     ^c  of  great  aid  in  an  examination 

Fracture  OF  THE  Olecranon  Process.  {qj.    possible    injury.       The    mOrC 

important  normal  landmarks  are : 

(a)  The  two  condyles  of  the  humerus  and  the  tip  of  the  olecranon 
process  form  an  equilateral  triangle  when  the  arm  is  flexed  to  a  right 
angle.     When  the  arm  is  extended  they  lie  in  a  straight  line  (Fig.  348). 

(b)  The  head  of  the  radius  can  be  felt  to  rotate  below  the  external 
condyle  of  the  humerus  (Fig.  350).  (c)  An  angle  is  formed  by  the 
radius  and  ulna  with  the  humerus  when  the  hand  and  forearm  are 
held  in  a  supinated  position,  which  is  known  as  the  carrying  angle. 

If  the  two  condyles  of  the  humerus  lie  in  their  normal  relation  to 
the  olecranon  process  as  determined  by  palpation,  this  will  exclude 
a  dislocation  of  both  bones  of  the  forearm,  a  fracture  of  either  condyle 
or  a  fracture  of  the  olecranon  process. 

If  the  head  of  the  radius  can  be  felt  to  rotate  in  its  normal  position 
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(Fig.  350),  this  will  exclude  a  fracture  of  the  neck  or  head  of  the  radius 
and  a  dislocation  of  the  radius. 

The  chief  diagnostic  points  of  the  various  injuries  in  the  vicinity  of 
the  elbow-joint  are  as  follows: 

I.  (a)  Supracondyloid  Fracture  of  the  Humerus. — These  occur  oftencr 
during  the  early  period  of  life.  Kocher  has  shown  that  there  are  two 
varieties,  viz.,  an  extension  and  a  flexion  fracture.  In  the  former  the 
injury  follows  a  fall  upon  the  outstretched  hand,  and  the  line  of  fracture 
is  oblique  from  behind,  downward  and  forward.  The  upper  fragment 
is  displaced  downward  and  forward  so  that  its  sharp  end  is  often  fixed 


Fig.  355. 
A.   Cubitus  varus  deformity;  B    normal  carrying  angle  of  arm;  C,  cubitus  valgus  deformity. 


in  the  skin  on  the  front  of  the  elbow  or  actually  penetrates  it.  It  is  apt  to 
be  accompanied  by  laceration  of  the  brachial  artery  and  by  severing  or 
compression  of  the  median,  ulnar,  and  radial  nerves.  In  the  flexion 
variety  the  upper  fragment  is  displaced  backward  and  the  lower,  upward 
and  forward,  the  deformity  resembling  that  of  a  backward  dislocation  of 
the  elbow,  i.  Deformity  may  be  present  or  not  according  to  the  degree 
of  displacement.  If  the  displacement  is  marked,  there  is  a  prominence 
at  the  back  of  the  elbow  in  those  fractures  which  follow  a  fall  upon  the 
elbow.  These  are  called  extension  fractures,  follow  a  fall  upon  the  out- 
stretched hand  (Fig.  352).  They  resemble  a  dislocation  backward  of 
the  radius  and  ulna,  but  palpation  shows  the  relations  of  the  olecranon 


544 


THE   EXTREMITIES. 


to  the  condyles  to  be  normal  (Fig.  348).  The  lower  end  of  the  upper 
fragment  is  often  prominent  and  easily  felt  a  little  above  the  bend  of  the 
elbow.  The  deformity  can  usually  be  readily  corrected  by  downward 
traction. 

2.  Abnormal  mobihty  and  crepitus  are  easily  elicited  by  grasping 
the  forearm  and  low^r  end  of  the  humerus  and  moving  it  firmly 
forward  and  backw^ard  while  the  shaft  of  the  humerus  is  steadied  with 
the  other  hand  or  by  an  assistant   (Fig.  351). 

I.  (b)  Inter  condyloid  or 
T  or  Y  Fractures  oj  Lower 
End  oj  Humerus. — In  this 
form  of  injury  an  :x;-ray  is 
often  necessary  in  order  to 
make  an  exact  diagnosis. 
These  are  often  compound, 
so  that  a  direct  inspection  is 
possible.  The  signs  are  the 
same  as  for  supracondyloid 
fracture,  but  the  relation  of 
the  condyles  will  be  changed 
according  to  the  degree  of 
displacement.  In  some 
cases  the  condyles  are  so 
widely  separated  that  the 
olecranon  passes  between 
them.  Unless  the  swelling 
is  too  great,  the  condyles 
can  be  moved  indepen- 
I    X      -^^^^^^B^  dently  of  each  other  and  of 

/         ^^^^^^^r  ^j^g  shaft.     In  some   cases 

the  median  nerve  has  been 
contused  by  being  stretched 
across  the  displaced  frag- 
ments. 
I.  (c)  Epiphyseal  Separation. — In  order  to  understand  this  class  of 
cases  it  is  necessary  to  remember  that  the  lower  end  of  the  humerus  de- 
velops from  four  separate  centers  of  ossification.  The  first  to  appear  is 
that  of  the  capitellum,  in  the  third  year.  The  next  is  the  internal  epi- 
condyle,  in  the  fifth  year.  The  centers  in  the  trochlea  and  external 
epicondyle  appear  in  the  eighth  year,  according  to  Wolff. 

Epiphyseal  separation  is  usually  produced  by  direct  violence,  such  as 


Fig.  356. — X-RAY  OF  Fracture  of  the  Neck  of  the  Radius 

IN  A  very  Muscular  Individual. 

The  arrow  points  to  the  point  of  separation  of  the  capitellum 

and  shaft. 
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a  fall  upon  the  elbow  while  bent  or  the  passage  of  a  wheel  or  a  kick  from 
a  horse.  Indirect  violence,  such  as  a  fall  upon  the  outstretched  hand,  is 
less  apt  to  cause  it.  After  the  eighth  year,  a  displacement  of  the  capitel- 
lum  and  external  epicondyle  may  occur  together.  After  the  thirteenth 
year  there  are  only  possible  epiphyseal  separations  of  the  three  coalesced 
nuclei  (external  epicondyle,  capitellum,  and  trochlea)  and  the  internal 
epicondyle.  From  the  sixteenth  or  seventeenth  year  and  up  to  the 
eighteenth  or  nineteenth  only  epiphyseal  separation  of  the  internal  epi- 
condyle is  possible.  Up  to  the 
eighteenth  year,  when  there  is 
a  fracture  in  the  neighborhood 
of  the  elbow- joint,  the  chances 
of  its    being    epiphyseal    are  / 
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about  25  per  cent.  After  the 
eighteenth  year  a  separation 
of  the  capitellum  and  external 
epicondyle  is  called  a  fracture 
of  the  external  condyle  in 
adults,  while  separation  of  the 
trochlea  and  internal  condyle 
is  called  a  fracture  of  the  in- 
ternal condyle  in  adults.  Iso- 
lated separation  of  the  capitel- 
lum and  trochlea  together  is 
rare.  The  lower  fragment  is 
usually  displaced  backward,  as 
in  supracondyloid  fractures. 

The  signs  are  those  of  su- 
pracondyloid fracture,  and  it 
occurs  in  children  below  the 
age  of  ten.  It  may  involve 
the  entire  epiphysis  only,  at  a 
very  early  age  (Fig.  345),  re- 
sulting in  lateral  or  antero-posterior  displacement,  as  in  the  typical  su- 
pracondyloid form  in  older  children  and  adults.  The  crepitus  is  usu- 
ally muffled  or  indistinct. 

A  fracture  through  the  epiphysis  can  be  distinguished  from  a  dislo- 
cation of  the  elbow  by  the  fact  that  the  bony  points  on  the  lower  frag- 
ment of  the  humerus  still  retain  their  normal  relation  to  the  olecranon . 
It  differs  from  the  supracondyloid  fracture  of  older  children  and  adults 
in  showing  a  prominence,  due  to  displacement  forward  of  the  upper  frag- 
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Fig. 


357- — Skiagraph  of    Cask  of  Dislocation  Back- 
ward OF  Both  Bones  of  Forearm. 
U,  Ulna;  R,  radius;  c,  broken-off  coronoid  process  of 
ulna;  H,  shaft  of  humerus.     Note  in  the  shadow  the  ob- 
literation of  the  normal    depression  above  the   olecranon 
process.     (See  text.) 
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merit.  This  prominence  is  found  at  a  lower  level  than  in  the  supracon- 
dyloid  variety. 

One  should,  in  general,  never  make  a  diagnosis  from  an  x-ray  of 
an  elbow- joint  injury  in  children  without  referring  frequently  to  x-ray 
pictures  of  the  normal  joint  at  various  ages.  The  presence  of  a  clear 
area  caused  by  a  normal  cartilage  may  often  lead  one  to  think  it  a  frac- 
ture line. 

I.  (d)  Fractures  of  the  Internal  Epicondyle  and  Internal  Condyle. — 
Fractures  of  the  internal  epicondyle  usually  occur  between  the  ages  of 


Fig.  358. — Forward  Dislocation  of  Radius,  in  a  Boy  of  Ten. 
Compare  with  the  normal  elbow  ot  same  patient  shown  in  Fig.  325.     R,  Shaft  of  radius;  U,  shaft  of  ulna; 
H,  shaft  of  humerus.     1,  Upper  epiphysis  of  radius  (capitellum);  2,  upper  epiphysis  of  ulna,  which  forms  the 
olecranon  process;  3,  lower  epiphysis  of  humerus. 

ten  and  twenty.     They  are  nearly  always  separations  of  the  epitrochlear 
epiphysis. 

In  fractures  of  the  internal  condyle,  the  latter  can  be  moved  to  and 
fro  independently  of  the  shaft,  by  grasping  it  between  the  thumb  and 
index- finger.  This  abnormal  mobility  is  accompanied  by  crepitus.  One 
of  the  most  characteristic  signs,  if  any  displacement  of  the  fragment 
has  occurred,  is  the  fact  that  when  the  relation  of  the  three  bony  points 
is  looked  for,  the  internal  condyle  is  found  above  the  level  of  the  exter- 
nal condyle  (Fig.  348).     There  is  lateral  mobility  of  the  elbow-joint. 
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I.  (e)  Fractures  of  the  External  Epicondyle  and  External  Condyle. — 
The  fonner  are  rare  and  so  difficult  to  recognize  that  for  practical  pur- 
poses it  is  only  necessary  to  consider  the  fractures  of  the  external 
condyle  itself.  The  latter  occur  more  frequently  than  those  of  the 
internal  condyle,  especially  in  young  persons.  The  fragment  broken 
off  includes  the  epicondyle,  outer  portion  of  the  trochlea,  and  capi- 
tellum  (Fig.  360).  It  may  be  tilted  or  even  rotated  so  that  the  broken 
surface  looks  upward  or  outward.  The  external  condyle  is  found 
displaced  upward  when  the  three  bony  points  at  the  back  of  the  elbow 
are  palpated.     The  fragment  can  usually  be  grasped  between  the  fin- 


FiG.  350. — Lateral  View  of  Cases  of  Old  (Ten  Vears'  Fig.  360. — Anteroposterior  View  of  Ski- 
Duration)  Fracture  of  External  Condyle  of  Hu-  agraph  of  Case  Shown  in  Fig.  359. 
merus  Causing  Cubitus  V.algus  Deformity.  Showing  how  the  cubitus  valgus  resuUed 

Note  the    upward    displacement    of    the   external    condyle  from  the  upward  displacement  of  the  outer 

and  radius.  condyle  fragment. 

gers  and  moved  independently  of  the  shaft,  accompanied  by  crepitus. 
In  some  cases  a  deformity  is  visible. 

II.  {a)  Fractures  oj  the  Upper  End  of  the  Ulna  and  Radius. — Frac- 
tures of  the  olecranon  process  of  the  ulna  can  be  readily  recognized 
if  there  is  a  considerable  separation  of  the  fragment  from  the  main 
portion  of  the  bone.  This  condition  is  seldom  present  in  sufficient 
degree  to  be  rehed  upon  for  diagnosis.  If  it  exists  a  gap  or  depression 
can  be  felt  between  the  fragment  and  the  shaft,  and  the  former  pos- 
sesses independent  mobility. 
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If  no  separation  exists  one  should  search  for  mobility  of  the  end  of 
the  olecranon  by  moving  it  laterally  and  also  holding  it  between  the 

fingers  while  an  assistant 
alternately  flexes  and  ex- 
tends the  forearm.  Vol- 
untary extension  of  the 
elbow- joint  is  usually  ab- 
sent and  is  a  characteris- 
tic sign.  If  the  swelling 
is  great  the  presence  of  an 
olecranon  fracture  should 
be  suspected  from  the  in- 
abihty  to  extend  the  arm 
voluntarily  and  also  from 
the  localized  pain. 

If  possible,  an  x-ray 
should  be  taken  at  the 
earliest  moment  in  these 
cases.  Fractures  of  the 
coronoid  process  of  the  ul- 
na, although  rare,  occur 
more  frequently  than  was 
formerly  thought.  About 
twenty  cases  have  been 
reported.  It  is  usually 
associated  with  backward 
dislocation  of  the  ulna 
and  radius.  It  renders 
the  reduction  of  the  latter 
easier,  but  there  is  greater 
tendency  to  recurrence. 
It  probably  occurs  quite 
often,  and  must  be 
searched  for  by  x-rdy  ex- 
amination in  all  severe  in- 
juries of  the  elbow-joint. 
Dislocation  of  the  frag- 
ment and  resultant  exces- 
sive callus  formation  may 
greatly  interfere  with  the 
function  of  the  joint. 


Fig.  361. — X-RAY  OF  Case  of  Greenstick  Fracture  of  the 
Ulna,  Showing  the  Characteristic  Bending  of  the 
Bones  of  the  Forearm. 

The  outlines  of  the  bones  have  been  strengthened  by  tracing 
them  in  black,  and  the  light  space  in  the  ulna,  shown  at  G,  rep- 
resents the  incomplete  line  of  fracture  on  the  convex  side  of  the 
ulna.  The  skiagraph  was  taken  so  that  the  back  of  the  forearm 
is  shown.  R,  radius;  U,  ulna;  E,  lower  epiphysis  of  radius;  H, 
humerus. 
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Fractures  oj  the  Head  and  Neck  oj  the  Radius. — The  recognition 
of  this  fracture  is  usually  difficult. 
In  the  case  shown  in  Fig.  356  the 
lesion  was  suspected  from  the 
presence  of  great  pain  over  the 
head  of  the  radius  when  it  was 
grasped  between  the  fingers,  while 
the  forearm  was  alternately  pro- 
nated  and  supinated  (Fig.  350). 
In  some  cases  the  head  will  be 
found  not  to  move  when  the  shaft 
is  rotated,  and  there  may  be  crep- 
itus. At  the  present  time  the  use 
of  the  x-ray  has  been  found  of  the 
greatest  service  in  the  diagnosis  of 
such  fractures.  Instead  of  being 
rare,  these  fractures  of  the  head 
or  neck  of  the  radius  are  found  by 
x-ray  examunation  to  be  quite  fre- 
quent. Many  of  the  cases  are 
treated  as  sprains  unless  a  skia- 
graph is  made. 

Dislocations  of  the  Bones  oj  the 
Forearm. — Dislocation  of  both  ra- 
dius and  ulna  backward  (Fig.  357) 
or  of  the  radius  alone  forward  oc- 
curs far  more  frequently  than  any 
other  varieties  of  dislocation. 
The  following  classification  is  the 
most  generally  accepted  one:  (1) 
Dislocation  of  both  bones  of  the 
forearm:  (a)  backward;  (h)  lat- 
eral; (c)  forward  (with  or  without 
fracture  of  the  olecranon;  (d)  di- 
vergent (antero-posterior  and 
transverse).  (2)  Dislocations  of 
the  ulna  alone  (backward  and  up- 
ward). (3)  Dislocations  of  the 
radius  alone  (forward,  backward, 

and  outward).     The  backward  dislocations  of  both  bones  are,  at  times, 
comphcated  by  fracture  of  the  olecranon,  of  the  coronoid  process,  of 


i  ^ 


Fig.  362. — Grefnstick  Fracture  of  the  Ulna 
SHOWN  IN  Fig.  361,  after  Reduction. 
R,  Shaft  of  radius;  E.  lower  epiphysis  of  ra- 
dius; U,  shaft  of  ulna;  C,  callus  at  point  of  green- 
stick  fracture,  showing  the  relatively  large  size  of 
these  in  such  cases. 


55©  THE   EXTREMITIES. 

the  head,  shaft,  and  lower  end  of  the  radius,  or  of  the  internal  condyle 
of  the  humerus. 

Dislocations  of  both  bones  of  the  forearm  backward  are  recognized  by 
careful  attention  to  the  results  of  palpation  of  the  three  bony  points  at 
the  back  of  the  elbow.  The  tip  of  the  olecranon  will  be  found  either 
on  a  Hne  with  or  above  the  level  of  the  two  condyles  of  the  humerus. 
The  olecranon  also  lies  in  a  plane  which  is  considerably  further  behind 
the  humerus  than  in  the  normal  arm.  The  head  of  the  radius  can  be 
felt,  and  often  seen,  lying  behind  the  external  condyle  of  the  humerus. 
The  lower  end  of  the  shaft  of  the  latter  bone  can  be  felt  as  a  projection 
at  the  front  of  the  elbow-joint.  The  arm  is  held  in  a  semiflexed  position 
and  there  is  great  Hmitation  of  movements  in  the  elbow-joint.     Dislo- 


Fig.  363. — Characteristic  Swelling  of  Wrist- joint  and  Deformity  in  Recent  Colles'  Fracture. 
Note  the  fullness  on  the  flexor  surface  of  wrist,  due  to  displacement  downward  of  the  upper  fragment 
of  the  radius,  and  the  more  distal  prominence  on  the  dorsal  surface  of  the  wrist,  due  to  displacement  upward  of 
the  lower  fragment  of  the  radius.  Note  also  the  swelling  and  obliteration  of  the  normal  depressions  correspond- 
ing to  the  wrist-joint. 


cation  of  the  radius  alone  is  usually  of  the  forward  variety.  It  may  at 
times  be  compHcated  by  fracture  of  the  upper  third  of  the  shaft  of  the 
ulna.  Both  active  and  passive  movements  of  the  elbow  are  painful 
and  Hmited,  especially  flexion.  Upon  examining  the  elbow  in  the  sys- 
tematic manner  referred  to,  the  head  of  the  radius  is  not  found  in  its 
normal  position.  Instead  of  the  head,  one  finds  a  depression  on  deep 
alpation;  the  head  itself  is  felt  in  front  of  the  lower  end  of  the  humerus 
on  the  radial  side  of  the  bend  of  the  elbow. 

In  older  cases  when  the  swelling  has  disappeared,  the  head  of  the  ra- 
dius may  project  considerably  above  the  level  of  the  surrounding  tissues. 
In  the  cases  associated  with  fracture  of  the  ulna  the  latter  can  be  recog- 
nized by  palpation  of  the  deformity  when  the  finger  is  passed  along 
the  back  of  the  ulna,  and  also  by  the  presence  of  abnormal  mobility. 


SPECIAL   FRACTURES    AND   DISLOCATIONS. 


551 


Suhluxation  of  the  radius ,  or  "pulled  elbow,"  occurs  in  a  young 
child  after  lifting  it  by  the  forearm  or  pulling  upon  the  hand.  There  is 
no  palpable  or  visible  displacement  of  the  radius.  The  child  will  not 
use  the  arm  and  it  either  hangs  by  its  side  or  is  supported  by  the  other 
one.  There  is  pain  on  pressure  over  the  head  of  the  radius  and  the 
child  resists  any  rotary  movements  of  the  forearm,  especially  supina- 
tion. In  the  majority  of  cases  a  separation  can  be  felt  between  the 
lower  end  of  the  humerus  and  the  head  of  the  radius.  After  forced 
supination  a  slight  click  is  heard  and  the  child  uses  the  arm  freely 
again. 

Ancient  or  Unreduced  Dislocations  of  the  Elbow. — As  in  the  case  of  the 
shoulder-joint,  a  dislocation  of  the  elbow  may  be  first  seen  after  it  has  re- 
mained in  an  unreduced  condition  for  weeks  to  months.  The  ends  of 
the  displaced  bones  become  surrounded  with  cicatricial  tissue  and  new 
bone  formation  occurs  between  the  ends. 

Fractures  of  the  Shafts  of  the  Ulna  or  Radius. — Fractures  of  both 
bones  of  the  forearm  may  occur  simultaneously  or  either  one  alone 
may  be  broken.  In  children  the  greens  tick  or  incomplete  form  (Fig. 
362)  is  by  far  the  most  frequent  and  is  often  overlooked.  As  in  the 
case  of  the  complete  fracture  in  adults,  it  usually  occurs  in  the  middle 
third.  It  may  involve  one  or  both  bones.  If  after  a  fall  upon  the  fore- 
arm or  outstretched  hand  a  child  complains  of  pain  or  does  not  use 
the  arm,  a  search  for  an  incomplete  fracture  should  be  made.  The 
radius  and  ulna  can  be  palpated  in  children  throughout  almost  their 
entire  length,  so  that  a  bowing  or  angle  is  readily  detected.  The  other 
signs  are  localized  pain  and  tenderness.  An  :x;-ray  examination  should 
be  made  in  every  suspected  case.  One  bone  may  be  completely  broken 
and  the  other  only  incompletely.  Complete  fractures  of  either  or  both 
bones  of  the  forearm  are  not  difficult  to  recognize  unless  the  individual 
is  very  muscular  or  very  fat.  When  the  arm  is  grasped  in  the  man- 
ner shown  in  Fig.  368,  abnormal  mobihty  and  crepitus  can  be  readily 
detected.  At  times  the  diagnosis  may  be  made  from  the  deformity 
alone,  which  is  either  visible  or  can  be  felt  by  palpating  the  bones. 

Injuries  in  the  Vicinity  of  the  Wrist-joint. — The  following 
conditions  must  be  thought  of  in  this  region: 

(a)  Fractures  of  the  lower  end  of  the  radius. 

{h)  Fracture  of  the  styloid  process  of  the  ulna. 

(r)  Fracture  of  both  radius  and  ulna  near  the  wrist. 

{d)  Fractures  and  dislocations  of  the  carpal  bones. 

{e)  Dislocations  of  the  wrist-joint. 

(/)  Carpo-metacarpal  dislocations. 
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As  in  the  case  of  injuries  of  the  shoulder-joint  and  elbow-joint, 
famiUarity  with  normal  conditions  is  of  the  greatest  aid  in  making 
a  diagnosis.  The  injured  wrist  should  always  be  compared  with  the 
opposite  sound  one.     One  should  first  observe  the  presence  of  deformity, 


Fig.  364. — Outlines  of  x-ray  Pictures  of  Various  Forms  of  Fracture  of  the  Lower  End  of  the  Radius 
I,  Through  base  of  styloid  process  ;  2,  through  inner  angle  of  lower  end  of  radius  ;  3,  transverse  fracture 
without  displacement ;  4,  comminution  of  distal  fragments  ;  5,  separation  of  epiphysis  ;  6  and  7,  separation  of 
epiphysis  with  chips  of  diaphysis  ;  8,  impaction  of  lower  into  upper  fragments  ;  9,  typical  Colles'  (lateral  view); 
10,  reverse  CoUes'. 


which  is  often  quite  marked  (Fig.  366).  The  injured  hand  is  then 
grasped  by  the  hand  of  the  examiner  while  upward  and  downward 
movements  are  imparted  to  the  lower  end  of  the  radius  and  ulna  to 
determine  abnormal  mobiHty  and  crepitus.     A  second  and  very  use- 
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ful  method  is  to  grasp  the  lower  end  of  the  forearm  with  the  two  hands 
of  the  examiner  as  shown  in  Fig.  368.  In  many  of  the  injuries,  especi- 
ally of  the  carpal  bones,  an  .T-ray  picture  will  be  found  to  be  indispen- 
sable. 

{a)  Fractures  oj  the  Lower  End  of  the  Radius. — Colles^  Fracture. — 
Our  knowledge  of  this  most  common  form  of  fracture  has  been  greatly 
increased  through  the  use  of  the  .r-rays.  The  various  forms  of  fracture 
are  shown  in  Fig.  364. 

1.  Fracture  through 
the  base  of  the  styloid 
process.  This  is  an  ob- 
lique intraarticular  frac- 
ture. It  is  rare  and  not 
accompanied  by  any  de- 
formity. 

2.  Fracture  through 
the  inner  angle.  This  is 
similar  to  class  i.  It  is 
accompanied  only  by 
slight  enlargement  of  the 
wrist.  It  is  easily  re- 
duced. 

3.  Transverse  frac- 
ture at  or  above  the 
epiphyseal  line  (in  adults 
without  displacement). 
It  is  associated  with  prac- 
tically no  deformity.  As 
a  rule,  crepitus  can  be 
ehcited.  In  66  per  cent, 
of  the  cases  there  is  frac- 
ture of  the  ulnar  styloid . 
In  this  variety  it  is  im- 
portant to  take  a  lateral  and  an  anteroposterior  view,  in  order  to  de- 
termine the  amount  of  posterior  displacement. 

4.  Comminuted  Colles'  fracture.  This  differs  from  the  typical 
Colles'  fracture  only  in  the  fact  that  the  distal  fragment  is  broken  into 
two  or  more  pieces.  The  classic  deformity  of  a  Colles'  fracture  is  always 
present.  There  may  be  impaction  of  the  fragments.  If  this  is  present, 
it  should  be  broken  up.  Perfect  reduction  is  always  difficult,  frequently 
impossible.  There  is  usually  some  deformity  in  spite  of  efforts  at  perfect 
reduction. 


Fig. 365. 


Deformity  Following  Fracture  at  the  Lower  End 
OF  THE  Radius. 
This  is  the  exterior  of  the  same  case  as  is  shown  in  x-rz.y  of 
Fig.  367.     Note  the  displacement  of  the  hand  and  lower  end  of  the 
radius  toward  the  radial  side  of  the  arm,  causing  the  styloid  pro- 
cess of  the  ulna  to  become  abnormally  prominent. 
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The  styloid  process  of  the  ulna  is  also  often  broken  and  inverted. 
Comminuted  fractures  constitute  about  one-third  of  the  cases.  Reduc- 
tion is  difficult,  and  should  be  done  with  the  aid  of  an  anesthetic  and  con- 
trolled after  a  few  days  by  a  second  x-tslj  picture. 

5 .  Separation  of  the  lower  epiphysis  of  the  radius.  The  lower  epiphy- 
sis unites  with  the  shaft  about  the  twentieth  year.  The  injury  is  a  quite 
common  one,  but  often  overlooked.  The  displacement  is  backward,  but 
the  fragments  remain  in  contact.  The  swelling  is  most  marked  upon  the 
palmar  side  of  the  wrist,  instead  of  upon  the  extensor  surface,  as  in  an 
ordinary  Colles'  fracture.  There  is  usually  no  lateral  deformity.  The 
fracture  can  seldom  be  recognized  without  a  lateral  x-tslj  picture. 

6.  Separation  of  the  epiphysis  with  a  chip  broken  from  the  diaphysis. 
This  is  a  variety  of  epiphyseal  separation  and  differs  but  little  from  it. 


Fig. 366. 


-View  from  Radial  Side  of  a  Typical  Silver-fork  Deformity  Following  Colles'  Fracture. 

(Sec   text.) 


7.  Impaction  of  the  lower  fragment  into  the  shaft  of  the  radius.  There 
is  always  deformity,  especially  posteriorly,  i.  e.,  dorsal  and  slight  radial 
displacement. 

8.  Typical  Colles'  fracture.  The  characteristics  of  this  class  are 
referred  to  later  under  the  head  of  diagnosis. 

9.  Stellate  fracture  of  the  lower  end  of  the  radius  with  longitudinal 
fissures  extending  into  the  shaft.  There  is  little  deformity  and  no  im- 
paction. 

10.  Reversed  Colles'  fracture.  This  is  the  variety  to  whose  deformity 
Roberts  has  given  the  name  gardener^s  spade.  The  ulnar  styloid  is 
usually  broken. 

Many  of  these  are  associated  with  no  deformity  and  show  the  neces- 
sity of  routine  skiagraphic  examinations,  not  only  for  the  purpose  of 
diagnosis,  but  for  that  of  treatment  as  well.  The  fact  that  impacted 
fractures  are  shown  by  x-vdij  examinations  to  be  quite  frequent,  is  not  as 
well  recognized  by  the  profession  as  it  deserves  to  be.     It  is  of  the  utmost 
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importance,  since  many  of  the  deformities  following  Colles'  fracture  are 
due  to  the  fact  that  the  jragments  were  impacted  at  the  time  of  injury  and 
that  such  an  impaction  was  not  broken  up  but  the  deformity  persisted. 
Many  of  these  impacted  fractures  of  the  lower  end  of  the  radius,  as  well 
as  other  of  the  fractures  occurring  here,  are  apt  to  be  overlooked  unless 


Fig.  367. — X-RAY  OF  a  Colles'  Fracture,  with  Marked   Displacement   of   the   Lower   Fragment 
Toward  the  Radial  Side  of  the  Arm. 
This  is  the  same  case  shown  in  Fig.  365.     Note  how  the  radius  has  been  shortened  by  the  displace- 
ment of  the  lower  fragment,  so  that  the  styloid  process  of  the  ulna  projects  quite  prominently  at  the  inner 
side  of  the  wrist. 


two  x-TSLj  pictures  are  taken  of  the  wrist,  viz.,  a  lateral  and  an  antero- 
posterior one.  The  classes  which  cause  sufficient  deformity  to  be  recog- 
nized without  the  use  of  the  .r-ray  are  the  comminuted  and  the  impacted 
forms  and  those  spoken  of  as  typical  Colles'  fractures.  In  the  latter, 
the  line  of  fracture  is  more  or  less  transverse  and  there  is  accompanying 
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displacement  of  the  lower  fragment  either  to  the  radial  side  or  posteriorly 
or  both.  In  epiphyseal  separation  there  is  usually  less  deformity  than 
in  the  typical  form.  The  most  marked  symptoms  of  a  Colles'  fracture  are 
the  prominence  over  the  back  of  the  wrist  and  the  change  in  outline  of  the 
ulnar  side  of  the  wrist  (Fig.  365).  The  former  is  due  to  the  upward 
displacement  of  the  lower  fragment  and  the  latter  to  the  displacement 
of  the  lower  fragment  with  the  hand  toward  the  radial  side  of  the  fore- 


FiG.  368. — Method  of  Examination  for  Fractures  of  the  Lower  End  of  the  Radius. 
In  the  examination  of  the  left  forearm  the  wrist  is  grasped  by  the  left  hand  of  the  examiner  close  to  the 
point  of  fracture,  while  the  right  arm  grasps  the  bone  just  above  the  suspected  point  of  fracture.     In  the  ex- 
amination of  the  right  arm  this  order  should  be  reversed. 


arm.  Crepitus  and  abnormal  mobility  can  often  be  obtained  by  grasp- 
ing the  wrist  in  one  of  the  ways  described  above. 

If  great  swelling  exists  or  there  is  little  displacement,  and  also  in 
children,  such  an  injury  must  be  suspected  if  there  is  inabihty  to  use 
the  wrist  and  well-localized  pain  referred  on  pressure  to  the  lower  end 
of  the  radius. 

(b)  and  (c)  Fractures  of  the  styloid  process  of  the  ulna  alone 
and  of  both  bones  near  the  wrist  are  quite  uncommon.  The  for- 
mer can  be  recognized  by  the  abnormal  mobility  of  the  styloid 
process.     In  fractures  of  both  bones  the  diagnosis  is  made  from  the 
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presence  of  abnormal  mobility,    and    crepitus   at   the   lower   ends   of 
both  bones. 

(d)  Fractures  and  Dislocations  oj  the  Carpal  Bones. — The  recogni- 
tion of  these  injuries  is  of  great  importance,  since  many  cases  of  sprains 
or  contusions  of  the  wrist  are  in  reality  fractures  or  dislocations  of  the 
carpal  bones.  The  large  majority  of  these  are  either  simple  fractures 
of  the  scaphoid  or  anterior  dislocations  of  the  semilunar  bone.  The 
two  injuries  are  frequently  combined,  and  in  such  cases  (Codman  and 
Chase^)  the  proximal  fragment  of  the  scaphoid  is  usually  dislocated 


Fig.  369. — Onk  of  the  Methods  of  Examination  for  Fracture  of  the  Lower  End  of  the  Radius. 
In  the  case  of  the  right  radius,  the  patient's  hand  is  grasped  by  the  right  hand  of  the  examiner  as  though 
shaking  hands.     The  index-finger  of  the  examiner's  right  hand  is  placed  below  the  lower  end  of  the  radius,  while 
the  fingers  of  the  examiner's  other  hand  are  placed  on  the  dorsal  side  of  the  same  bone      By  a  rocking  or  to-and- 
fro  movement  a  false  point  of  motion  can  be  readily  detected. 


forward  with  the  semilunar  bone.  Simple  fracture  of  the  scaphoid 
gives  a  definite  clinical  picture,  and  may  be  recognized,  even  without 
the  rx^-ray,  by  the  association  of  the  following  symptoms:  viz.,  {a) 
The  history  of  a  fall  on  the  extended  hand;  {h)  locahzed  swelHng  in 
the  radial  half  of  the  wrist-joint;  (c)  acute  tenderness  in  the  ''anatomic 
snuff-box"  when  the  hand  is  adducted;  {d)  limitation  of  extension 
by  muscular  spasm,  the  overcoming  of  which  causes  unbearable 
pain. 

^  "Annals  of  Surgery,"  May,  1905. 
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Anterior  dislocation  of  the  semilunar  bone  should  be  recognized 
clinically,  even  without  the  x-ray,  by  the  association  of  the  following 
symptoms:  viz.,  (a)  The  history  of  an  injury  of  considerable  violence 
to  the  extended  or  twisted  wrist;  (b)  a  silver-fork  deformity,  the  poste- 
rior prominence  of  which  corresponds  with  the  head  of  the  os  magnum, 
and  between  which  and  the  lower  end  of  the  radius  is  found  a  groove 
representing  the   position   formerly  occupied   by  the  now  anteriorly 

dislocated  semilunar;  (c)  sl 
tumor  under  the  flexor  ten- 
dons of  the  wrist  just  ante- 
rior to  the  lower  end  of  the 
radius;  (d)  a  shortened  ap- 
pearance of  the  palm  as 
compared  with  the  other 
hand;  (e)  stiffness  of  the 
partially  flexed  fingers,  mo- 
tion of  which,  either  active 
or  passive,  is  painful;  (/)  the 
persistence  of  the  normal  re- 
lation of  the  styloid  processes 
of  the  ulna  and  radius  and  the 
existence  of  shortening  of  the 
distance  from  the  radial  sty- 
loid to  the  base  of  the  first 
metacarpal. 

(e)  and  (/)  Dislocations  of 
the  Wrist  and  Carpo-meta- 
carpal  Dislocations. — Dislo- 
cation of  the  wrist  is  usually 

Fig.  370. — Fracture  OF  Proximal  Phalanx  OF  Thumb.  COmpOUnd       but     iS     unCOm- 

mon.  It  may  occur  in  a 
backward  or  forwrad  direction.  The  former  resembles  a  Colles'  frac- 
ture, but  differs  from  it  by  the  fact  that  the  prominence  on  the  front  of 
the  wrist  extends  further  down,  even  to  the  thumb,  and  ends  more  ab- 
ruptly in  dislocation  than  in  fracture.  The  dorsal  prominence  is  also 
more  sharply  outlined  at  its  upper  border  in  a  fracture.  In  the  forward 
variety  there  is  a  marked  depression  on  the  back  of  the  wrist,  at  the 
upper  border  of  which  is  seen  the  sharp  outline  of  the  lower  ends  of  the 
radius  and  ulna.  There  is  a  rounded  prominence  on  the  front  of  the 
wrist  formed  by  the  displaced  carpus.  The  hand  appears  to  be  short- 
ened at  the  expense  of  the  wrist. 
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Dislocation  backward  of  the  metacarpal  bone  of  the  thumb  is  the 
most  frequent  and  is  oftenest  incomplete.  The  posterior  edge  of  the 
base  of  the  metacarpal  bone  can  be  seen  and  felt  in  the  depression  known 
on  the  back  of  the  thumb  between  the  two  long  extensors.  In  the 
complete  form  this  dorsal  prominence  is  more  marked.  Dislocations 
of  the  other  metacarpal  bones  alone  or  of  all.  five  simultaneously  are 


Fig   371. — Bennet's  Fracture  of  Metacarpal  Bone  of  Thumb  (Dr.  E.  W.  Ryerson's  case). 


quite  rare,  and  the  reader  is  referred  to  the  special  text-books  on  frac- 
tures for  their  recognition. 

Injuries  of  the  Metacarpal  Bones  and  Phalanges. — Fractures 
of  the  metacarpal  bones  and  phalanges  are  far  more  common  than 
was  thought  to  be  the  case  before  the  use  of  the  :r-ray.  Many  are 
not  diagnosed,  owing  to  the  absence  of  displacement,  unless  a  skia- 
graph is  taken  of  every  severe  sprain  or  contusion  of  the  hand.  The 
deformity  in  metacarpal  fracture  is  usually  quite  slight,  except  in  those 
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close  to  the  metacarpo-phalangeal  joint.     In  the  latter  class,  there  is 
often  a  distinct  depression,   best  seen  when  the  joint  is  flexed,  resem- 


FiG.  372. — Fracture  of  First,  Second,  and  Third  Metacarpal  Bones  (Dr.  John  Ridlon's  case). 


bling  a  dislocation  at  this  joint.     At  times  the  displacement  of  frag- 
ments in  the  shaft  can  readily  be  palpated.     The  deformity  is  often 

obscured  by  the  great  amount  of  sweUing. 
Abnormal  mobility  and  crepitus  can  be 
elicited  by  alternately  flexing  and  extend- 
ing the  fingers,  while  the  suspected  bone 
is  grasped  between  the  index-fingers  and 
thumbs  of  both  hands  of  the  examiner, 
the  latter  being  placed  on  the  dorsum  and 
volar  surfaces  of  the  hand. 

Fractures  of  the  phalanges  are  usu- 
ally due  to  crushing  forces.  The  proxi- 
mal phalanx  is  most  frequently  involved. 
The  diagnosis  can  be  readily  made  by  in- 
spection of  the  wound  in  compound  frac- 
tures. In  the  simple  variety  crepitus  and 
abnormal  mobihty  are  easily  ehcited  by 
grasping  the  phalanx  with  the  fingers  of 
the  examiner  and  moving  it  to  and  fro. 
In  those  close  to  a  joint  the  diagnosis  is  more  difficult,  and  often  ne- 


FiG.  373. — Fracture  of  Middle  Phal 
ANX  OF  Ring-finger  with  Mal 
union  of  Fragments. 
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cessitates  the  use  of  the  rv-ray,  especially  in  children,  in  whom  epiphy- 
seal separation  (Fig.  345)  is  not  infrequent. 

Dislocations  of  the  proximal  phalanx  of  the  thumb  are  the  most 
frequent  of  all,  in  the  hand.  The  backward  form  is  the  most  common 
one.     The  proximal  end  of  the  phalanx  is  to  be  seen  and  felt  on  the 


Fig.   374- — X-RAY   OF   a   Normal   Hand   and   Wrist-joint. 
The  radius  and  ulna  have  been  outlined  in  white-,  the  carpal  bones  in  black.     U,  Ulna;  R,  radius;  P, 
pisiform;   CF,  cuneiform;   SL,  semilunar;    SP,  scaphoid;   TM,  trapezium;  T,  trapezoid;  CM,  os  magnum; 
U,  unciform. 


back  of  the  thumb,  lying  upon  the  metacarpal  bone,  the  thumb  being 
adducted.  The  head  of  the  metacarpal  bone  can  be  seen  and  felt 
projecting  on  the  front  of  the  thumb.  In  forward  dislocations  the 
deformity  is  the  opposite  of  the  above. 

Dislocations  at  the  metacarpo-phalangeal  joints  occur  most  fre- 
36 
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quently  in  the  thumb  and  index-finger  and  in  a  backward  direction. 
There  is  a  prominence  on  the  back  of  the  hand,  due  to  the  base  of  the 
phalanx  and  one  in  the  palm,  due  to  the  head  of  the  displaced  metacar- 
pal bone.  The  finger  may  be  extended  or  shghtly  flexed.  The  for- 
forward  form  is  less  frequent  and  the  deformity  is  the  reverse  of  that  of 
the  backward  variety. 

Dislocations  of  the  middle  and  distal  phalanges  usually  occur  in  a 
backward  direction  and  are  not  difficult  to  recognize  from  the  deform- 
ity.    They  are  frequently  com- 
pound. 

Fractures  of  the  Pelvis.— 
Fractures  of  the  pehds  may  be 
divided  into: 

1.  Those  which  involve  the 
pelvic  girdle  as  a  whole: 

(a)  Separation  of  the  sym- 
physis pubis. 

(b)  Fracture  of  the  horizon- 
tal and  ascending  rami  of  the 
pubes. 

{c)  Vertical  (single  or  dou- 
ble) fractures  of  the  lateral 
portions,  e.  g.,  the  ilium  pass- 
ing through  the  acetabulum. 

2.  Those  which  involve  in- 
dividual bones: 

(a)  Fractures  of  the  expand- 
ed upper  portion  of  the  iUum. 

{b)  Fractures  of  the  rim  of 
the  acetabulum. 

(c)  Fractures  of  the  ischium, 
sacrum  and  coccyx. 

Of  the  above,  the  common- 
est are  those  in  which  the  rami 
of  the  pubis  or  ischium  or  the  alae  of  the  ihum  are  broken.  The  re- 
maining ones  are  ver\'  rare.  Fractures  of  the  rim  of  the  acetabulum  re- 
semble dislocation  of  the  hip  so  closely  that  they  will  be  considered 
under  the  injuries  of  the  hip.  For  diagnostic  purposes,  fractures  of  the 
pelvis  are  best  divided  into  (a)  those  complicated  by  visceral  injury,  and 
(b)  those  not  accompanied  by  such  a  lesion.  The  possibility  of  a  fracture 
of  the  pelvis  with  or  without  visceral  complications  must  always  be 


Fig.  37: 


-Fracture  of  Metacarpal  Bone  of  I  .ittle 

FiXGER. 
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thought  of  in  examining  a  patient  who  has  been  subjected  to  a  crush- 
ing force,  such  as  being  run  over,  caught  between  buffers,  etc.  The 
diagnosis  of  fractures  of  the  crest  of  the  ihum  and  of  those  involv 
ing  the  ala  or  expanded  upper  portion  of  the  ihum  is,  as  a  rule,  not 
difficult.  Crepitus  is  seldom  present  and  but  little  force  should  be 
employed  in  efforts  to  elicit  it.  Chief  reliance  must  be  placed  upon 
localized  pain  and  abnormal  mobility.  These  are  best  ehcited  by 
a  systematic  examination  of  the  entire  crest  of  the  ihum,  placing  a 
hand  on  each  side  of  the  pelvis,  while  pressure  is  gently  exerted  upon 
the  underlying  bone.     In  many  cases  it  is  possible  by  this  manipula- 


FiG.  376.— Antero-posterior  and  Lateral  x-ray  View  of  Fracture  of  the  Shaft   of  the    Second 

Phalanx  of  the  Middle  Finger,  in  a  Girl  of  Eight. 

Exterior  picture  of  this  is  sho\vn  in  Fig.  377- 


tion  to  detect  either  displaced  fragments  or  abnormal  mobihty.  The 
latter  sign  is  more  apt  to  be  present  than  the  former.  Repeated  exam- 
inations will  often  show  the  pain  to  be  accurately  localized  to  the  seat 
of  fracture.  In  fractures  of  other  portions  of  the  pelvis  it  is  inadvis- 
able to  attempt  to  make  a  diagnosis  by  manipulation.  Usually  there 
is  but  little  displacement,  so  that  the  diagnosis  must  be  made  from  the 
accompanying  visceral  injuries.  A  rectal  examination  and  an  .v-ray 
should  never  be  omitted  in  doubtful  cases,  as  they  often  enable  an 
exact  diagnosis  to  be  made. 

The  complications  of  fractures  of  the  pelvis  are,  in  the  order  of 
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their  frequency:  (i)  Rupture  of  the  urethra;  (2)  rupture  of  the  bladder; 
(3)  rupture  of  one  of  the  other  abdominal  viscera  (kidney,  spleen,  liver, 
bowel,  etc.);    (4)  rupture  of  the  external  ihac  artery  or  vein. 

A  diagnosis  of  such  visceral  injuries  is  only  of  value  for  treatment 
by  operation  if  made  during  the  first  twelve  to  twenty-four  hours  after 
injury,  and  if  the  patients  are  unable  to  urinate  or  blood  escapes  from 
the  urethra  they  should  be  most  thoroughly  examined  with  these  lesions 
in  mind. 

The  principal  diagnostic  points  of  these  are  as  follows: 
I.  Rupture  oj  the  Urethra. — (a)  Retention  of  urine.     If  the  patient 
is  able  to  urinate,  the  act  is  only  accomphshed  with  great  difficulty 


Fig.  377. — Compound  Fracture  of  Phalanges. 
This  is  the  exterior  view  of  the  case  of  which  the  ap-ray  is  shown  in  Fig.  376.     (See  text.) 


and  pain,  the  urine  is  scanty  and  accompanied  by  considerable  amounts 
of  clotted  and  liquid,  bright- colored  blood,  {h)  Pain  over  the  peri- 
neum and  end  of  the  penis,  {c)  Swelling  and  evidences  of  subcuta- 
neous hemorrhage  of  the  perineum,  scrotum,  and  penis,  {d)  Blood 
escapes  from  the  urethra,  and  when  the  catheter  is  inserted  bloody 
urine  in  small  quantity  is  withdrawn. 

2.  Rupture  oj  the  Bladder. — In  extraperitoneal  rupture,  an  area 
of  dullness  appears  (Fig.  379)  above  the  pubes  and  there  is  a  feeling  of 
fullness  around  the  bladder  when  a  rectal  examination  is  made.  There 
is  retention  of  urine  or  an  incontinence  of  retention  exists.  Small 
amounts  of  bloody  urine  constantly  escape  from  the  external  meatus. 
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If  a  catheter  is  inserted  into  the  bladder,  a  small  quantity  of  bloody 
urine  is  obtained.  If,  as  in  one  case  of  the  author's,  a  fracture  of  the 
pelvis  is  complicated  both  by  an  extraperitoneal  rupture  of  the  blad- 
der and  a  rupture  of  the  urethra,  a  diagnosis  of  the  presence  of  both 
conditions  is  seldom  possible.  In  the  majority  of  cases  the  bladder 
injury  which  accompanies  fractures  of  the  pelvis  is  in  the  form  of  an 
extraperitoneal  rupture.     Those  in  which  the  tear  is  in  that  portion 


Fig.  378. — Typical  Locations  of  Lines  of  Fracture  in  Fractures  of  the  Pelvis. 
Note  the  line  of  fracture  passing  through  the  horizontal  ramus  of  the  pubis,  and  a  second  at  the  junc- 
tion of  the  descending  ramus  of  the  pubis  and  ascending  ramus  of  the  ischium.     The  posterior  fracture  lines 
pass  through  the  ihum  in  a  Y  manner,  terminating  in  the  greater  sciatic  notch. 


of  the  viscus  covered  by  peritoneum  are  much  less  frequent.  The 
diagnosis  of  such  intraperitoneal  ruptures  of  the  bladder  has  already 
been  referred  to  (page  264).  The  symptoms  are  those  of  a  septic  peri- 
tonitis, but  are  slower  and  more  insidious  in  their  appearance  than  in  the 
case  of  a  ruptured  intestine,  etc.  Injuries  of  the  other  abdominal  viscera 
must  always  be  thought  of  in  connection  with  fractures  of  the  pelvis. 
Their  symptoms  and  diagnosis  do  not  differ  from  those  previously 
given. 
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The  Diagnosis  of  Injuries  of  the  Hip. — The  possibility  of  the 
following  lesions  must  be  borne  in  mind  in  adults: 

1.  Fracture  of  the  neck  of  the  femur. 

2.  Dislocation  of  the  hip. 

3.  Fracture  of  the  head  of  the  femur  or  rim  of  the  acetabulum. 

4.  Fracture  of  and  through  the  greater  or  lesser  trochanter. 

5.  Contusion  of  the  hip. 

6.  Dislocation  of  the  hip  accompanied  by  fracture  of  the  acetabulum, 
greater  trochanter,  or  neck  of  the  femur. 


Fig.  379. — Varieties  of  Fractures  of  the  Pelvis  and  Most  Frequent  Complications. 
I,  Shows  the  most  frequent  hnes  of  fracture  of  the  pelvis  (see  text);  2,  shows  the  three  most  frequent 
complications  of  fractures  of  the  pelvis.  RU,  Rupture  of  urethra  associated  with  extravasation  of  urine  into 
the  scrotum  (5)  and  penis  (^);  B,  bladder.  The  arrow  upon  the  anterior  wall  indicates  an  extraperitoneal 
rupture  of  the  bladder  with  extravasation  of  urine  into  the  extraperitoneal  cellular  tissue  around  the  bladder 
and  between  the  peritoneum  and  anterior  abdominal  wall  (EPS).  The  arrow  situated  upon  the  posterior  wall 
and  the  fundus  of  the  bladder  indicates  the  escape  of  urine  through  an  intraperitoneal  tear  into  the  free  peritoneal 
cavity.  The  black  area  iUE)  indicates  the  urine  escaping  between  the  coils  of  intestine  into  the  general  peri- 
toneal cavity  (PC). 


In  children  and  young  adults  the  lesions  to  be  especially  considered 
are:  (a)  Fracture  of  the  neck  of  the  femur,  (b)  epiphyseal  separation  of 
the  head.     The  relation  of  coxa  vara  to  these  injuries  is  considered  on 

page  575- 

The  examination  when  conducted  in  a  systematic  manner  will  enable 
a  diagnosis  to  be  made  in  the  majority  of  cases  without  the  use  of  an  ^-ray. 
The  latter  should,  however,  be  employed  as  a  routine  method  whenever 
possible.  Satisfactory  skiagraphs  of  the  hip,  especially  in  adults,  are  very 
difficult  to  obtain  unless  the  operator  has  had  considerable  experience  and 
is  provided  with  an  excellent  tube  or  uses  the  diaphragm  apparatus  of 
Albers-Shonberg  referred  to  under  Renal  Calculi  on  page  426. 
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The  chief  points  to  be  determined  are:  (a)  The  position  of  the 
Hmb.  (b)  The  amount  of  shortening  as  determined  by  a  measurement 
of  the  Hmb  in  the  manner  indicated  in  Fig.  380,  viz.,  from  the  lower 
border  of  the  inner  malleolus  (when  the  limb  is  adducted)  through 
the  middle  of  the  patella  to  the  anterior  superior  spine  of  the  ilium. 
(c)  The  relation  of  the  upper  border  of  the  trochanter  to  the  Roser- 
Nelaton  line- (Fig.  382).     (d)  A  fourth  step  is  to  determine  the  measure- 


FiG.  380. — Measurement  of  Length  of  Limb  to  be  Employed  in  Cases  of  Dislocation  of  the  Head  of 
THE  Femur  or  Fracture  of  its  Neck. 
One  end  of  the  steel  tape-measure  is  laid  upon  the  anterior  superior  spine  of  the  iUum,  which  has  been  pre- 
viously outhned  with  ink  or  a  blue  pencil,  while  the  other  hand  holds  the  tape-measure  immediately  below  the 
inner  malleolus.  The  tape  passes  through  the  middle  of  the  patella.  Both  hmbs  should  be  placed  flat  upon  the 
table  at  an  equal  distance  from  the  median  line,  i.  e.,  adducted.  For  photographic  purposes  the  limb  is  shown 
placed  across  the  opposite  one. 


ments  of  the  Bryant  triangle  (Fig.  381).  This  is  done  by  dropping  a 
steel  tape  from  the  anterior  superior  spine  of  the  ilium  to  the  table  or 
bed  upon  which  the  patient  rests,  and  marking  the  position  of  the  lower 
border  of  the  tape  upon  the  patient's  gluteal  region  in  ink.  A  thin 
wooden  rod  held  against  the  side  answers  the  purpose  even  better.  The 
distance  of  the  upper  border  of  the  greater  trochanter  from  this  vertical 
line  is  now  measured  and  compared  with  a  similar  measurement  taken 
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on  the  opposite  side.  In  the  normal  adult  this  distance  is  2 J  inches. 
(e)  Gentle  manipulation  of  the  limb  to  determine  the  presence  or  absence 
of  crepitus,  abnormal  mobility,  or  fixation,  etc. 

In  doubtful  cases  it  is  advisable  to  administer  an  anesthetic,  owing 
to  the  fact  that  the  muscular  rigidity  disappears;  otherwise  it  might 
render  a  diagnosis  very  difficult  or  impossible. 

The  principal  diagnostic  features  of  the  above-named  lesions  of 
the  hip  are: 

I.  Fractures  of  the  Neck  oj  the  Femur. — These  may  take  place 
either  at  the  point  of  junction  of  the  head  or  at  the  base  of  the  neck 


Fig.  381.— Bryant's  Triangi-e  (Scudder). 
A  C  X,  Bryant's  triangle.     Distance  (X  C)  from  top  of  trochanter  to  perpendicular  (A  B)  dropped  from 
anterior  spine  to  horizontal  table  is  Bryant's  measurement.     After  fracture  this  measurement  may  be  less 
than  normal. 


where  it  joins  the  shaft.  It  is  of  Httle  importance,  from  the  stand- 
point of  either  diagnosis  or  treatment,  to  determine  whether  the  frac- 
ture is  situated  within  or  without  the  capsule,  i.  e.,  intracapsular  or 
extracapsular. 

It  is  of  far  more  value  to  ascertain  whether  the  fracture  is  impacted 
or  not.  Loss  of  function  of  the  Hmb  is,  as  a  rule,  quite  marked. 
The  patient  is  unable  to  walk  upon  the  limb  or  to  move  it  without  ex- 
periencing great  pain  in  the  hip,  and  then  only  to  a  very  hmited  extent. 
There  is  often  pain  on  pressure  over  the  trochanter  or  neck  of  the  bone. 
The  position  is  quite  characteristic  (Fig.  384).  The  limb  is  usually 
everted  so  that  the  outer  border  of  the  foot  rests  upon  the  bed.     Quite 
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rarely  the  limb  is  inverted,  this  being  more  marked  after  a  few  days. 
Measurement  of  the  hmb  must  always  be  carried  out  with  both  Hmbs  in 
the  same  position,  if  possible  brought  as  near  as  may  be  to  the  median 
line  of  the  body  with  the  toes  pointing  upward.  The  three  standard 
modes  of  measurement  are:  (a)  From  the  lower  border  of  the  inner 
malleolus  to  the  anterior  superior  spine  of  the  ilium  (Fig.  380). 
(b)  Bryant's  method.  A  line  is  dropped  from  the  anterior  superior 
spine  to  the  table  or  bed  in  a  perpendicular  manner  as  described  on  page 
381.     The  distance  from  the  upper  border  of  the  trochanter  to  this  Hne  is 


Fig.  382. — Method  of  Determining  the  Relation  of  the  Trochanter  to  the  Roser-Nei.aton  Line. 
The  patient  is  laid  upon  the  side  of  the  body  opposite  to  the  one  to  be  examined,  the  steel  tape  is  stretched 
from  the  anterior  superior  spine  of  the  ilium,  ASSP,  to  the  tuberosity  of  the  ischium.  These  two  points  are 
fixed  by  the  index-fingers  of  the  two  hands,  preferably  those  of  an  assistant,  while  the  examiner  marks  the  lower 
level  of  the  tape  as  it  crosses  the  upper  border  of  the  trochanter.  Under  normal  conditions  the  tape  should  pass 
exactly  along  the  upper  border  of  the  trochanter. 


less  on  the  side  of  the  injury  than  upon  the  opposite  side,  (c)  The  Roser- 
Nelaton  line  (Fig.  382).  These  measurements  should  always  be  made 
upon  the  bare  skin,  the  various  points  having  been  previously  marked. 
In  fracture  of  the  neck  of  the  femur  the  above  measurements  will 
show  a  shortening  which  varies  from  a  small  fraction  of  an  inch  to  two 
or  three  inches.  It  may  be  present  at  its  maximum,  just  after  the  acci- 
dent, or  absent  at  first  and  appear  gradually  or  suddenly  after  a  few 
hours  to  days.  It  must  not  be  forgotten  that  a  normal  difference  of 
i  to  I  inch  may  exist  in  the  length  of  the  hmbs.  Crepitus  is  present 
in  unimpacted  but  is  absent  in  impacted  fractures. 
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Only  the  most  gentle  manipulation  is  permissible  to  elicit  crepitus; 
since  rough  handling  may  readily  do  great  damage  in  breaking  up  an 
impaction. 

Palpation  of  the  neck  of  the  femur  in  the  manner  shown  in  Fig. 
386,  while  an  assistant  rotates  the  limb  very  gently,  will  often  enable 
one  to  detect  abnormal  mobility,  thickening  or  tenderness  about 
the  neck  of  the  bone.  The  history  of  the  case  will  show  that  the 
majority  of  patients  fell  upon  the  region  of  the  greater  trochanter, 
rarely  upon  the  more  distant  portions  of  the  limb.     Fracture  of  the 

neck  of  the  femur  in  young  people 
is  considered  separately. 

2.  Dislocation  of  the  Hip. — 
This  may  occur  chiefly  in  a  forward 
or  backward  direction.  The  classi- 
fication which  is  almost  universally 
accepted  is  as  follows:  (i)  Back- 
ward dislocations:  (a)  Dorsal  (in- 
cluding the  iliac  and  ischiadic) ;  {h) 
everted  dorsal  (including  the  supra- 
spinous). (2)  Downward  and  in- 
ward dislocations :  {a)  Obturator; 
{h)  perineal.  (3)  Forward  and  up- 
ward dislocations,  suprapubic  (ileo- 
pectineal,  pubic,  and  central  or 
intrapelvic).  (4)  Upward  disloca- 
tions (supracotyloid  or  subspinous). 
(5)  Downward  dislocations  (on  the 
tuberosity  of  the  ischium).  Of  the 
posterior  or  backward  variety  there 
are  two  forms:  {a)  the  ihac,  the 
head  resting  upon  the  dorsum  of 
the  iHum,  and  {h)  the  ischiadic, 
the  head  being  located  in  the  sci- 
atic notch.  Of  the  anterior  or  forward  variety  there  are  also  two  forms : 
(a)  the  obturator  or  thyroid,  the  head  lying  over  the  obturator  fora- 
men, and  (Jb)  the  pubic,  the  head  resting  upon  the  pubic  ramus. 

The  majority  of  hip  dislocations  are  dorsal  (55  per  cent.),  the  next 
most  frequent  are  the  ischiadic  (20  to  25  per  cent.),  then  the  obturator 
(15  per  cent.),  and  the  pubic  (5  per  cent.). 

The  signs  of  the  two  forms  of  backward  dislocation  are  practically 
the  same,  those  of  the  dorsal  being  more  marked  than  is  the  case  with 


V\G.  383. — Location  of  Most  Frequent  Frac- 
ture OF  Upper  End  or  Femur. 
I,  Epiphyseal  separation;  2,  subcapitalis,  at 
junction  of  head  and  neck;  3,  junction  of  neck 
and  shaft;  4,  of  great  trochanter;  5,  subtrochan- 
teric through  upper  third  of  shaft. 
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the  ischiadic  variety.  The  position  of  the  hmb  is  one  of  moderate  adduc- 
tion and  flexion,  marked  inversion,  and  more  or  less  shortening,  the 
toes  of  the  injured  Kmb  resting  upon  the  sound  foot  (Fig.  387).  Meas- 
urement of  the  hmb  shows  that  the  trochanter  hes  above  the  Roser- 
Nelaton  hne.  It  is  almost  impossible  to  bring  the  two  limbs  into  a 
sufflciently  symmetrical  position  to  enable  an  accurate  measurement 


Fig.  384. — E VERSION  of  Lower  Extremity  in  a  Case  of  Recent  Fracture  of  the  Neck  of  the  Femur. 
The  arrow  points  to  the  markedly  everted  limb,  i  and  2,  Anterior  superior  spines  of  the  ilium;  3  and 
4,  placed  on  center  of  patellae;  note  how  the  patella  on  the  fractured  side  points  outward;  5  and  6,  marks 
placed  on  lower  border  of  internal  malleoli.  The  measurement  of  the  limb  for  shortening  should  be  made  as 
shown  in  Fig.  382,  from  2  to  6  on  the  fractured  side,  and  i  to  5  on  the  normal  side,  passing  through  the  middle 
of  the  patellae.  The  characteristic  shortening  of  the  limb  can  be  observed  by  comparing  the  points  5  and  6, 
taking  into  consideration  at  the  same  time  the  elevation  of  the  pelvis  on  the  side  of  the  injury. 


of  their  length  to  be  made,  but  this  is  rarely  necessary  to  make  a  diag- 
nosis. 

The  head  of  the  bone  can  be  indistinctly  felt  through  the  gluteal 
muscles,  especially  when  attempts  are  made  to  rotate  the  Hmb. 

In  forward  or  anterior  dislocations  of  the  hip,  the  Hmb  is  slightly 
flexed,  abducted,  and  rotated  outward.  There  is  apparent  lengthen- 
ing of  the  Hmb,  but  careful  measurement  wiU  show  that  this  is  not  real. 
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In  the  obturator  form,  the  head  of  the  bone  can  be  indistinctly  feU 
toward  the  obturator  foramen.     In  the  pubic  form  the  hmb  is  consider- 


FiG.  385. — X-RAY  OF  A  Fracture  of  the  Neck  of  the  Femur,  at  the  Junction  of  the  Head  and  Neck, 

WITH  Upward  Displacement  of  the  Shaft  of  the  Femur. 
On  the  opposite  side  note  the  outlines  of  the  normal  femur  and  hip- joint.     This  x-Ta.y  was  kindly  loaned  to  the 

author  by  Dr.  Le  Moyne  Wills. 


Fig.  386. — Method  of  Examination  of  the  Lower  Extremity  for  Abnormal  Motion  at  Neck  of  Femur. 
For  photographic  purposes  it  was  necessary  to  have  the  examiner  stand  upon  the  left  side  of  the  patient. 
In  practice  in  examining  the  right  lower  extremity  the  left  hand  should  grasp  the  trochanter,  the  fingers  placed 
upon  the  back  of  the  latter,  and  the  thumb  upon  its  anterior  surface.  The  right  hand  should  be  placed  across 
the  front  of  the  ankle-joint.  In  examining  the  left  limb,  the  order  should  be  reversed,  the  right  hand  being 
placed  over  the  trochanter,  and  the  left  over  the  ankle. 
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ably  more  abducted  and  everted  than  in  the  thyroid  variety.     The 
head  of  the  femur  can  also  be  more  distinctly  felt  in  the  groin. 

The  remaining  varieties  of  hip  dislocation  are  rare.  The  central  dis- 
location is  an  exception  to  this,  but  is  in  reality  a  fracture.  The  head  of 
the  femur  is  forced  through  the  acetabulum  into  the  pelvis.  The  injury 
was  formerly  considered  quite  rare,  but  the  use  of  the  :v-ray  has  shown 
this  to  be  incorrect.  Twenty-eight  cases  have  been  collected  to  1907  by 
Wolff.^  The  limb  is  everted.  The  deformity  can  be  reduced,  but 
gradually  recurs.  There  is  a  decrease 
in  the  distance  between  the  anterior  su- 
perior iliac  spine  and  the  trochanter. 
The  head  of  the  femur  can  be  felt  by 
rectal  examination.  The  most  exact 
method  of  diagnosis  is  the  .r-ray. 

3.  Fracture  of  the  Head  of  the  Fe- 
mur or  Rim  of  the  Acetabulum. — The 
former  is  so  rare  and  has  so  few  char- 
acteristic signs  that  it  may  be  left  out  of 
consideration  in  the  differentiation  of 
injuries  of  the  hip. 

Fractures  of  the  acetabulum  are  also 
infrequent.  In  the  majority  of  such 
cases  the  posterior  rim  of  the  acetabulum 
is  broken  off  and  the  accompanying  dis- 
location is  backward.  Fracture  of  the 
rim  of  the  acetabulum  may  occur  as  a 
complication  of  backward  dislocations  of 
the  hip,  from,  which  it  can  only  be  distin- 
guished, without  the  use  of  the  :x:-ray,  by 
the  fact  that  the  dislocation  can  be  re-  fig.  387. -dislocation  of  hip,  dor- 
duced  without    difficulty,   possibly   with  ^^^  ^"^  ^^'^^^^^  (Macdonaid). 

crepitus,  but  tends  to  recur.     Fractures  of 

the  acetabulum  occur  fairly  often  as  isolated  injuries  especially  of  the 
posterior  rim. 

It  can  be  distinguished  from  fracture  of  the  neck  of  the  femur  by 
the  straightness  and  lack  of  eversion  of  the  limb,  and  from  backward  dis- 
location of  the  hip,  by  the  position  of  the  limb,  viz.,  adduction,  inward 
rotation,  and  slight  flexion. 

4.  Fracture  of  or  through  the  great  trochanter.  Both  of  these  are  very 
rare.     In  the  former  the  diagnosis  can  only  be  made  without  a  skiagraph 

^  "  Beitrage  zur  klinischen  Chirurgie,"  vol.  Hi. 
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by  the  independent  mobility  of  the  trochanter.  In  the  fracture 
through  the  great  trochanter,  the  pertrochanteric  fracture  of  Kocher,  the 
dififerentiation  from  ordinary  fractures  of  the  neck  is  impossible  unless 
a  prominent  angle  is  distinctly  visible  anteriorly,  which  is  formed  by  the 
two  fragments.  The  eversion  and  shortening  of  the  limb  are  the  same 
as  in  fracture  of  the  neck. 

5.  Contusion  of  the  Hip. — If  the  case  has  been  systematically  ex- 
amined as  to  the  history  of  the  accident,  the  posture  and  loss  of  function 
of  the  limb,  the  shortening  and  fixation,  the  diagnosis  from  a  simple 
contusion  ought  not  to  present  any  difhculties.     Contusion  of  the  hip 


Fig.  388. — Wash  Drawing  Made  trom  Skiagraph  of  Case  of  Obturator  Dislocation  of  the   Hip 
Complicated  by  Fracture  of  the  Neck  of  the  Femur  (Indicated  by  Arrow). 


may  occur  at  any  age.  It  usually  follows  a  fall  upon  the  trochanter,  and 
there  are  often  evidences  of  a  contusion  of  the  soft  parts  around  it. 
The  Hmb  is  straight,  the  head  of  the  bone  cannot  be  felt  in  an  ab- 
normal place,  there  is  no  shortening,  and  the  trochanter  lies  in  the 
Roser-Nelaton  line  and  rotates  in  the  normal  manner.  There  may  be 
localized  pain  and  some  limitation  of  motion.  If  there  is  any  doubt 
the  administration  of  an  anesthetic  is  of  great  aid.  The  same  may 
be  said  for  the  x-ray. 

6.  Dislocation  of  the  hip  accompanied  hy  fracture  of  the  upper  end  of 
the  femur  or  rim  of  the  acetabulum. 
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Fracture  of  the  neck  of  the  femur  has  been  observed  accompanying 
an  obturator  dislocation.  It  is  important  to  know  of  such  a  compHca- 
tion,  since  a  reduction  of  the  deformity  in  a  fracture  accompanied  by 
such  a  dislocation  may  be  impossible  without  operative  interference  (see 
Fig.  388). 

Injuries  of  the  Neck  oj  the  Femur  in  Early  Life. — Acquired  traumatic 
dislocations  of  the  hip  are  infrequent  in  early  Hfe,  and  until  recent  years  it 
was  thought  that  fractures  of  the  neck  of  the  femur  were  equally  rare. 


Fig.  389. — Skiagraph  of  Case  of  Coxa  \'aka  Following  Fracture  of  Xeck  f>F  Femur  Close  to  Shaft 

IN  Eight- YEAR-OLD  Child  (H.  A.  WilsonV 

The  arrow  points  to  the  line  of  fracture.     T,  Trochanteric  epiphysis;    E.,  epiphysis  forming  head  of  normal 

side;  T,  trochanteric  epiphysis  on  normal  side. 


Coxa  Vara  Traumatica. — This  name  was  first  given  by  Sprengel' 
in  1898  to  a  condition  following  injuries  of  the  neck  of  the  femur  in 
children  and  young  adults.  According  to  Sprengel  and  others,  the 
resultant  deformity,  which  consists  of  a  bending  downward  and  back- 
ward of  the  neck,  is  due  to  an  epiphyseal  separation  which  may  be 
complete  or  incomplete. 

Whitman^  is  of  the  opinion  that  the  injury  is  a  true  fracture  of 
the  neck  and  only  rarely  a  separation  of  the  neck  from  the  head  at 
their  junction  (Fig.  389).  In  the  majority  of  cases  the  lesion  is  undoubt- 
edly one  of  epiphyseal  separation.     In  both  epiphyseal  separations  and 

^  "Archiv  fiir  klinische  Chirurgie,"  Bd.  Ivii.        '  "Medical  Record,"  March  lo,  1904. 
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fractures  of  the  neck  the  condition  may  follow  even  a  slight  trauma  and 
result  in  the  deformity  known  as  coxa  vara  (page  743). 

In  children  fracture  of  the  neck  can  be  distinguished  clinically  and  with 
the  x-TSiy  from  epiphyseal  separation,  according  to  Whitman,  as  follows : 

In  fracture  oj  the  neck  there  is  more  shortening,  less  outward  rota- 
tion, and  the  trochanter  is  more  prominent.  Motion  at  the  hip-joint 
is  practically  free,  except  in  abduction,  which  is  particularly  restricted 
when  the  hmb  is  flexed. 


Fig.  390. — X-RAY  OF  Fracture  of  Rim  of  Acetabulum. 
AR,  Fragment  of  rim  of  acetabulum,  which  has  been  displaced  upward  and  backward;  HF,  head  of  femur 
which  has  been  allowed  to  be  displaced  through  the  absence  of  the  acetabular  rim,  thus  causing  a  backward  and 
upward  dislocation  of  the  hip- joint;  EA,  empty  acetabulum. 

In  epiphyseal  separation  the  shortening  is  less,  the  outward  rota- 
tion greater.  Frequently  there  is  a  sweUing  to  be  felt  over  Scarpa^s 
triangle  over  the  position  of  the  head.  The  trochanter  is  not  as  promi- 
nent, but  motions  at  the  hip-joint  are  always  more  restricted,  due  to 
dislocation  of  the  head  and  to  the  reflex  muscle  spasm  resulting  from 
the  traumatic  synovitis. 

The  cases  are  often  seen  months  to  years  after  the  accident,  when  the 
resultant  coxa  vara  is  the  most  prominent  sign.  At  such  a  period  it  is  im- 
possible to  differentiate  a  traumatic  coxa  vara  from  a  true  coxa  vara. 
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Fractures  of  the  Femur. — The  diagnosis  of  these  fractures  usually 
presents  no  difficulties.  Their  recognition  is  easier  when  the  fracture  is 
a  complete  one  and  the  periosteum  has  been  torn.  In  such  patients  the 
usual  signs  of  fractures,  viz.,  abnormal  mobility,  deformity,  crepitus, 
loss  of  function,  and  pain  are  quite  marked. 

If  the  fracture  is  incomplete  or  the  periosteum  has  not  been  torn,  as  not 
infrequently  occurs  in  children,  especially  in  those  suffering  from  scurvy 
or  rachitis,  the  diagnosis  is  far  more  difficult.     This  is  due  to  the  fact  that 


Fig.  391. — Most  Frequent  Conditions  to  be  Considered  in  Differential  Diagnosis  of  Injuries  of 

THE  Hip-joint. 
I,  Backward  and  upward  dislocation  of  the  head  of  femur  ;  2,  forward  dislocation  of  head  of  femur ;  3,  fracture 

of  neck  of  femur. 


there  is  but  little  deformity  and  the  diagnosis  depends  chiefly  upon  the 
elicitation  of  crepitus  and  abnormal  mobility  combined  with  localized 
pain  and  loss  of  function. 

Fractures  of  the  shaft  are  divided  into  those  (a)  of  the  upper,  (b)  of 
the  middle,  and  (c)  of  the  lower  third.  In  fractures  of  the  upper  third 
the  line  of  fracture  is  most  obHque,  the  upper  fragment  being  displaced 
upward  and  forward  and  the  lower  one  upward  and  inward  (Fig.  393), 
resulting  in  a  greater  degree  of  shortening  than  is  present  in  fracture  of 
the  other  two-thirds. 
37 
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In  fractures  of  the  middle  third  the  hne  of  fracture  is  either  obhque 
or  spiral  in  direction.  Even  in  healthy  children  the  periosteum  often 
remains  untom  in  fractures  at  this  level.  Both  fragments  are  usually 
displaced  outv^ard,  forming  an  angle,  or  there  is  considerable  overlap- 
ping of  the  fragments. 

In  fractures  of  the  lower  third  the  line  of  fracture  is  oftener  trans- 
verse and  the  upper  fragment  overrides  the  lower,  there  being  but  little 
tendency  to  outward  displacement. 

The  diagnosis  of  fractures  of  the  shaft  depends  to  a  great  extent  upon 

the  recognition  of  the  deform- 
ity and  shortening  which  result 
from  the  displacement  of  frag- 
ments. This  is  often  so 
marked  and  visible  as  to  re- 
quire but  httle  manipulation. 

The  degree  of  shortening 
can  be  determined  by  measure- 
ment of  the  Hmbs  from  the  an- 
terior superior  spine  of  the 
ihum  to  the  lower  border  of 
the  inner  malleolus,  and  com- 
parison with  that  of  the  oppo- 
site hmb.  Both  hmbs  should 
form  the  same  angle  with  the 
pelvis  when  the  measurements 
are  made  and  should  be 
brought  as  close  to  the  median 
line  of  the  body  as  possible. 

Abnormal     mobihty    and 
crepitus  are  most  marked  in 
fractures    of    the    upper    and 
middle  thirds,  especially  if  complete,  and  can  be  best  eh  cited  by  grasp- 
ing the  limb  in  the  manner  shown  in  Fig.  386. 

The  projecting  ends  of  the  upper  and  lower  fragments  can  often  be  felt 
beneath  the  skin  in  simple  fractures  or  projecting  through  it  in  compound 
fractures.  In  fractures  of  the  lower  third  the  diagnosis  is  more  difficult, 
on  account  of  the  accompanying  effusion  into  the  knee-joint  and  the 
slighter  degree  of  displacement  of  fragments.  There  is  usually,  how- 
ever, marked  loss  of  function,  swelling,  and  some  degree  of  deformity. 

In  every  case  in  which  the  diagnosis  of  fracture  of  the  lower  third 
of  the  femur  (supracondyloid)  has  been  made  an  examination  of  the  limb 


-Location  of  Head  in  Various  Forms  of 
Dislocation  of  Hip. 
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distal  to  the  knee  should  be  made.  This  should  include  (a)  the  pal- 
pation of  the  superficial  arteries,  like  the  dorsalis  pedis  and  posterior 
tibial,  for  loss  of  pulsation  as  the  result  of  injury  of  the  popliteal  artery, 
and  (b)  the  changes  in  color  of  the  limb,  swelHng,  etc.,  which  might 
result  from  compression  and  thrombosis  of  the  popliteal  vein  (Fig.  311). 

Fractures  of  the  Lower  End  of  the  Femur. — These  greatly  resemble 
those  of  the  lower  end  of  the  humerus.  They  are:  {a)  Intercondyloid ; 
{h)  fractures  of  either  condyle;  and  {c)  separation  of  the  lower  epiphysis. 

In  the  intercondyloid  variety  the  line 
of  fracture  is  either  T-  or  Y-shaped,  is  very 
apt  to  be  compound  and  associated  with 
injury  of  the  popliteal  vessels.  The  diag- 
nosis is  made  from  the  independent  mo- 
bility of  the  two  condyles  on  each  other, 
when  they  are  moved  backward  and  for- 
ward, and  by  the  pain,  when  they  are 
pressed  together.  Effusion  into  the  knee- 
joint  is  constant  and  often  obscures  the 
recognition  of  the  fracture.  Separation  of 
either  condyle  is  not  accompanied  by  any 
shortening.  It  is  quite  rare  and  is  usually 
overlooked  because  there  is  but  little  dis- 
placement. Separation  of  the  lower 
epiphysis  of  the  femur  is  next  in  order  of 
frequency  to  epiphyseal  separation  of  the 
upper  end  of  the  humerus.  The  epiphysis 
is  usually  displaced  forward  and  the  shaft 
pulled  backward  by  the  gastrocnemius 
muscle.  The  latter  displacement  may 
in  some  cases  endanger  the  popliteal  ves- 
sels, as  in  supracondyloid  fracture  (Fig. 
311).  The  epiphysis  is  often  rotated  90 
degrees  (Fig.  396),  so  that  its  joint  surface  faces  the  patella. 

The  diagnosis  of  epiphyseal  separation  can  be  made  from  {a)  the 
presence  of  abnormal  mobility  in  a  young  person,  just  above  the  knee- 
joint;  (/))  the  palpation  of  the  two  fragments,  the  lower  in  front  of  the 
upper,  and  (c)  the  elicitation  of  a  soft  cartilaginous  crepitus.  One  should 
never  neglect  to  search  for  absence  of  pulsation  of  the  superficial  arteries 
below  the  point  of  fracture  and  note  any  changes  in  the  color  of  the  limb. 

Injuries  in  the  Vicinity  of  the  Knee-joint. — These  include: 

I .  Fractures  and  epiphyseal  separation  at  the  lower  end  of  the  femur. 


Fig.  393. — Deformity  Following 
Fracture  of  the  Femur. 
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2.  (a)  Fractures  or  (b)  dislocation  of  the  patella. 

3.  Dislocations  of  the  knee  (upper  end  of  the  tibia). 

4.  Fractures  of  the  upper  end  of  the  (a)  tibia  and  (b)  fibula. 

5.  Sprain  or  other  injuries  of  the  knee-joint  proper  and  of  its  ligaments. 
In  every  case  of  injury  in  the  vicinity  of  the  knee  one  must  exclude  all 

of  the  above  named  injuries  through  systematic  examination  as  follows: 
(a)  Inspection.     This  will  often  show  at  once  the  presence  of  a  de- 
formity, changes  in  color  of  the  limb  due  to  vessel  injury,  or  the  swelling 


Fig.  394. — Method  or  Measuring  the  Length  of  the  Two  Limbs  in  a  Case  of  Fracture  or  the  Shaft 

OR  or  the  Neck  of  the  Femur. 
While  the  patient  is  lying  upon  his  back,  three  points  should  be  marked  on  each  limb,  as  shown  in  the 
illustration,  namely,  the  anterior  superior  spine  of  the  ihum,  the  middle  of  the  patella,  and  the  lower  border 
of  the  inner  malleolus.  There  may  be  apparent  shortening  due  to  the  elevation  of  the  pelvis,  as 
shown  in  the  illustration.  The  method  of  measurement  consists  in  placing  one  end  of  a  steel  tape-measure  on 
the  anterior  superior  spine,  and  the  other  across  the  line  drawn  just  below  the  inner  malleolus.  The  tape- 
measure  should  pass  exactly  through  the  hne  drawn  in  a  vertical  manner  through  the  middle  of  the  patella. 
In  the  illustration  this  latter  line  has  been  purposely  shown  a  httle  to  the  inner  side  of  the  tape-measure.  The 
outward  rotation  of  the  hmb  in  fractures  of  the  shaft  of  the  femur  is  well  shown  in  this  patient. 


of  the  knee-joint  proper  with  obliteration  of  its  normal  depressions  (Fig. 
399)  on  either  side  of  the  patella. 

(b)  Palpation  and  manipulation.  This  will  show:  (i)  the  presence  of 
fluid  in  the  knee-joint  by  ballotement  of  the  patella  (Fig.  521)  and  meas- 
urement of  the  circumference ;  (2)  palpation  of  the  surface  of  and  position 
of  the  patella  will  show  the  presence  or  absence  of  a  fracture  or  dislocation 
of  this  bone;  (3)  manipulation  of  the  knee  as  shown  in  Fig.  397  will  reveal 
the  presence  of  abnormal  mobihty  due  to  laceration  of  the  lateral  liga- 
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ments;  (4)  palpation  and  manipulation  of  the  lower  end  of  the  femur  and 
upper  end  of  the  bones  of  the  leg  will  reveal  the  presence  or  absence  of  ab- 
normal relation  to  each  other,  as  in  dislocation  of  the  knee,  or  of  abnor- 
mal mobility,  deformity,  or  crepitus,  as  in  fractures  or  epiphyseal 
separation. 

The  methods  of  examination  for  ruptured  ligamentum  patellae  and  for 
injuries  of  the  semilunar  cartilages  have  been  previously  given. 

The  principal  diagnostic  points  of  the  above-named  injuries  are  as 
follows : 


Fig.  395. — Method  or  Examination  for  Fracture  or  Shaft  of  Femur 
The  injured  thigh  is  laid  upon  the  outstretched  hand  of  the  examiner,  with  palm  upward,  while  the  opposite 
hand  grasps  the  middle  of  the  leg.  While  the  hand  which  is  supporting  the  point  of  fracture  fixes  the  thigh  to 
some  extent,  the  opposite  hand  by  a  motion  to  and  away  from  the  median  Hne  of  the  body  enables  one  to  deter- 
mine the  false  point  of  motion.  In  this  illustration  the  forward  bowing  of  the  Hmb  due  to  slipping  of  the  frag- 
ments past  each  other  is  well  shown,  causing  considerable  shortening  of  the  limb. 


1.  Fractures  and  Epiphyseal  Separation  of  the  Lower  End  of  the 
Femur. —  (See  page  579.) 

2.  (a)  Fractures  oj  the  Patella. — There  is  usually  great  swelling  of 
the  knee,  most  marked  about  six  to  eight  hours  after  the  accident. 
Unless  this  effusion  into  the  knee  is  too  extensive,  it  is  possible  to  feel  a 
hiatus  or  gap  in  the  patella  and  to  move  the  two  fragments  indepen- 
dently of  each  other,  by  grasping  them  between  the  thumb  and  in- 
dex-fingers. Crepitus  can  often  be  elicited  by  this  manipulation.  If 
the  fragments  are  close  together,  both  of  these  signs  are  less  marked. 
The  patient  is  unable  to  extend  the  limb,  and  there  is  usually  great  pain 
in  the  knee,  especially  when  the  fragments  are  pressed  together  or  the 
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limb  is  flexed.  For  purposes  of  treatment  it  is  of  some  importance  to 
know  the  extent  of  laceration  of  the  lateral  portions  of  the  aponeurosis  of 
the  quadriceps  extensor.  It  has  been  suggested  that  the  extent  of  the 
tears  the  aporeurosis  be  determined  by  the  power  of  extending  the  knee 
which  the  patient  still  possesses.  Such  a  test  is  apt  to  be  misleading,  es- 
pecially immediately  after  the  injury,  when  there  is  much  contusion  of 

the  soft  parts  and  a  large  amount  of  intraar- 

/ticular  effusion.  Extensive  aponeurotic  tears 
and  wide  diastasis  of  the  fragments  do  not 
prevent  almost  complete  extension  of  the 
kne'e. 
2.  {b)  Dislocations  of  the  Patella. — These 
are  quite  rare,  forming  about  one  per  cent,  of 
all  forms  of  dislocation.  Dislocation  may 
occur  outward,  inward,  or  edgewise  (vertical). 
Of  these,  the  outward  variety  is  the  most  fre- 
quent. The  knee  appears  flatter  and  broader 
\.than  usual  and  the  intercondyloid  notch  is 
quite  prominent.  The  patella  can  be  felt  on 
the  outer  side  of  the  condyle,  and  at  its  up- 
per and  lower  ends  respectively  the  quadri- 
ceps tendon  and  Hgamentum  patellae  can  be 
felt  as  tense  bands.  The  inward  and  vertical 
forms  are  rare  and  their  recognition  is  similar 
to  that  of  the  outward  form. 
3.  Dislocations  of  the  Knee. — These  are  as 
rare  as  those  of  the  patella.  This  form  of 
dislocation  is  very  rare  in  children.  Dislo- 
cations of  the  knee  are  divided,  according  to 
the  direction  in  which  the  tibia  is  displaced, 
into  forward,  backward,  outward,  and  inward 
varieties,  and  there  is  a  fifth  form,  or  dislo- 
cation by  rotation.  The  lateral  (outward 
and  inward)  varieties  are  usually  associated  with  more  or  less  rotation. 
Dislocation  forward  is  the  most  frequent  of  all  and  can  be  readily  recog- 
nized. The  tibia  lies  in  a  plane  in  front  of  that  of  the  thigh.  The  out- 
line of  the  tibia  can  be  seen  and  felt  lying  in  front  of  the  lower  end  of  the 
femur,  the  latter  being  prominent  in  the  popHteal  space.  The  limb  may 
be  fixed  or  movable  in  any  direction.  There  may  be  evidences  of  injury 
of  the  popliteal  artery  and  of  the  internal  popliteal  nerve;  the  former 


Fig.  396. — Skiagraph  (Lateral 
View)  of  Traumatic  Sep- 
aration OF  Lower  Epiph- 
ysis OF  Femur  in  a  Boy  of 
Eight. 

Observe  how  the  upper  frag- 
ment projects  in  the  popliteal 
space,  and  how  the  lower  frag- 
ment is  tilted  vertically. 
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can  be  recognized  by  the  loss  of  pulsation  and  the  latter  by  the  loss  of 
sensation  (pages  496  and  497). 

In  the  backward  variety  the  above  signs  are  reversed.  The  head  of 
the  tibia  Hes  behind  the  condyles  of  the  femur  and  can  be  felt  in  the 
popliteal  space.  There  is  a  marked  depression  below  the  condyles  of 
the  femur  in  front  of  the  knee.  Injury  of  the  popHteal  vessels  is  even 
more  frequent  than  in  the  forward  variety. 

Lateral  dislocations  are  quite  rare  and  their  recognition  is  not  dif- 
ficult, the  outer  part  of  the  head  of  the  tibia  projecting  on  the  outer  side 


fe^ 


Fig.  397. — Method  of  Determining  Abnormal  Lateral  Mobility  of  Knee-joint,  Due  to  Tearing 
OR  Stretching  of  the  Lateral  Ligaments. 
The  patient  while  lying  down  is  grasped  so  that  the  knee  rests  upon  the  palm  of  the  examiner's  right  hand, 
if  the  left  hmb  is  to  be  examined,  and  vice  versa  in  the  case  of  the  right  hmb,  while  the  opposite  hand  grasps  the 
leg  at  about  its  middle,  the  object  being  to  fix  the  knee  more  or  less  with  the  hand  beneath  it,  while  the  other  hand 
by  to-and-fro  motions  determines  any  increase  in  lateral  mobility. 


of  the  joint  in  the  outward  and  in  the  opposite  manner  in  the  inward 
variety. 

4.  Fractures  oj  the  Upper  End  of  the  Tibia  and  Fibula. — Fractures 
of  the  upper  end  of  the  tibia  usually  extend  into  the  knee-joint.  The 
most  frequent  form  is  that  in  which  the  hne  of  fracture  is  obHque  and 
results  in  the  separation  of  either  the  internal  or  external  condyle  from 
the  remainder  of  the  bone  (Fig.  401).  In  addition  to  the  obHque  frac- 
tures of  the  condyles,  transverse  and  longitudinal  fractures  occur,  but 
are  comparatively  infrequent.  A  form  of  compression  fracture  has  also 
been  described  by  Wagner  of  Konigshiitte,  in  which  there  is  a  fracture 
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of  either  condyle  and  more  or  less  marked  crushing  of  the  head  of  the 
tibia  after  a  fall  upon  the  foot. 

The  diagnosis  of  a  fracture  of  the  upper  end  of  the  tibia  is  often 
impossible  without  the  aid  of  an  anesthetic  and  the  ^-ray.  In  almost 
every  case  the  accompanying  effusion  into  the  knee-joint  is  so  marked 
after  a  few  hours  as  to  render  an  examination  very  difficult. 

In  fractures  involving  one  of  the  condyles  abnormal  mobility  of  the 
knee  either  in  an  inward  or  outward  direction  will  be  found  when  the 


Fig.  398. — Skiagraph  of  Fracture  of  Patella  Three  Years  after  Injury. 
Note  the  wide  diastasis  of  fragments  which  did  not  interfere  with  extension  of  legs  (see  text). 


knee  is  manipulated  in  the  manner  shown  in  Fig.  397.  There  is  great 
pain  on  pressure  over  the  fractured  condyle.  If  the  internal  con- 
dyle is  involved,  there  is  abnormal  mobility  at  the  knee  in  an  inward 
direction  or  the  limb  is  found  in  a  genu  varum  position.  If  the 
external  condyle  is  broken,  abnormal  mobility  in  an  outward  direction  is 
to  be  found  and  the  limb  is  held  in  a  genu  valgum  position.  Unless  the 
swelling  of  the  knee-joint  is  too  great,  one  can  palpate  the  displaced  con- 
dyle and  in  some  cases  eUcit  distinct  crepitus. 
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If  both  condyles  have  been  broken  and  the  shaft  has  been  displaced 

upward  between  them,  there  is  widening  of  the  knee-joint. 

Separation  of  the  upper  epiph- 
ysis of  the  tibia,  of  which  twenty-  J 

six   cases  have  been  reported,  is, 

Hke  that  of  the  lower  epiphysis  of 

the  femur,  a  serious  and  often  fatal 

injury. 

The  sweUing  of  the  knee-joint 

is  usually  considerable.     Mobihty 

of   the  epiphysis,  most  noticeable 

in  a  lateral  direction,  is,  as  in  other 

epiphyseal    separations,   the  most 

trustworthy     sign,    according    to 

Poland .     Crepitus  of  a  soft  muffl  ed 

character  can  be  detected  in  many 

of  the  simpler  cases  in  which  mo- 
bility of  the  epiphysis  is  present. 

Dislocation  of  the  knee  is  scarcely 

known  in   children   and  the  free 

movement   of  the   joint   in  cases 

of   separation   suffices  to   exclude 

this  form  of  injury.     When  there 

is  little  or  no  displacement  or  mo- 
bihty, the  injury  may  be  mistaken  for  a  sprain  of  the  knee.     Osgood 

has  recently  called  at- 
tention to  a  pecuhar  par- 
tial separation  of  the 
tongue-shaped  portion 
of  the  upper  tibial 
epiphysis  in  young  ath- 
letes. Qinically  acute 
pain  is  felt  in  the  knee, 
referred  to  below  the 
patella.  It  is  accom- 
panied by  sHght  swell- 
ing of  the  joint  and 
there  is  considerable 
weakness  on  exertion. 
Avulsion  of  the  tu- 

FiG.  400.— Outward  Dislocation" of  the  Patella  (Hoffa).  bcrcle    of    the    tibia    OC- 


FiG.  399. — Case:  Fracture  of  the  Patella. 

Moderate   separation  of   the  fragments  of  each 

knee-joint.     Useful  legs  (Scudder). 
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curs  in  the  young.  The  diagnosis  can  be  made  by  the  recognition  of 
independent  mobiHty  of  the  tubercle,  inabihty  to  use  the  Hmb,  and 
swelhng  of  the  knee-joint. 


401. — Various  Forms  of  Fractures  of  the  Upper  End  of  the  Tibia  and  Fibula  Near  the 

Knee-joint. 
A,  Fracture  of  the  upper  end  of  the  fibula  alone.  B,  Fracture  passing  through  the  outer  tuberosity  of  the 
knee-joint,  accompanied  by  fracture  of  the  upper  end  of  the  fibula  close  to  its  head.  C,  Fracture  passing 
through  the  inner  tuberosity  of  the  tibia,  with  displacement  of  the  leg  outward,  resulting  in  a  genu  valgum 
position.  D,  Multiple  crushing  fracture  of  the  outer  tuberosity  of  the  tibia.  E,  Multiple  crushing  fracture 
of  the  upper  end  of  the  tibia,  extending  into  knee-joint.  The  lower  fragment  composed  of  the  shaft  is  forced 
upward  between  the  two  upper  fragments,  composed  of  the  tuberosities.  F,  Side  view  of  separation  of  upper 
epiphysis  of  tibia  and  the  beak-shaped  process  of  same. 

In  some  cases  there  is  only  local  pain  and  tenderness  and  the  diag- 
nosis cannot  be  made  without  the  aid  of  a  skiagraph. 
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Fractures  of  the  upper  end  of  the  fibula  occur  either  through  muscular 
action  of  the  biceps  or  more  commonly  through  forcible  adduction  of 
the  leg.  The  injury  may  be  recognized  by  the  presence  of  pain  just 
below  the  head  of  the  fibula,  accompanied  by  the  presence  of  a  small,  hard 
mass,  movable  from  side  to  side,  which  is  raised  by  extension,  but  sinks 
after  flexion  of  the  knee-joint.     There  is  also  abnormal  lateral  mobihty 


Fig.  402. — Various  Forms  of  Fractures  in  Lower  Third  of  Leg. 
Wash  drawings  made  from  skiagraphs,     i.  Fracture  of  internal  malleohis;    2,  comminuted  fracture  of 
tibia  and  fibula  at  junction  of  lower  and  middle  third;    3    oblique  fracture  of  tibia  with  displacement  of 
upper  fragments  outward;     4,  oblique  fracture  of  tibia  without    displacement;    5,  spiral  fracture   of   lower 
third  of  tibia;    6,  fracture  of  external  malleolus. 


of  the  knee-joint.  Not  infrequently  the  injury  is  followed  by  paralysis 
of  the  muscles  (peronei)  supplied  by  the  peroneal  nerve,  causing  inabil- 
ity to  raise  the  outer  border  of  the  foot. 

Fractures  of  the  Shaft  of  the  Tibia. — These  occur  more  frequently 
after  direct  injuries  (when  the  limb  is  run  over,  or  a  heavy  body  falls 
on  it)  than  after  indirect  injuries  (such  as  a  sudden  abduction  or  adduc- 
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tion  of  foot) .  Both  bones  of  the  leg  are  usually  broken  after  indirect  vio- 
lence, complete  fractures  are  far  more  frequent  in  adults  than  in  children. 
The  line  of  fracture  is  most  often  oblique  (Fig.  404),  although  spiral 
fractures  have  been  found  in  about  one-seventh  of  all  of  the  cases.  This 
is  important  to  diagnose  by  the  use  of  the  x-my,  owing  to  the  fact  that 


Fig. 


403. — Compound    (Gunshot)   Comminuted  Fracture 
OF  THE  Lower  Third  of  the  Tibia  and  Fibula. 


The  line  passing  across  the  upper  portion  of  the  plate  is  due 
to  a  defect.  The  black  particles  of  the  bullet  fragments  are  well 
shown  lying  over  the  front  of  the  tibia. 


Fig.  404. — D  e  r  o  r  m  i  t  y  Fol- 
lowing Fracture  of  the 
Tibia  and  Fibula  in  Their 
Lower  Third. 

Note  the  double  bony  bridge 
uniting  the  two  bones. 


in  the  spiral  form  the  fracture  is  much  more  difficult  to  reduce  com- 
pletely. 

In  the  oblique  form,  the  line  of  fracture  runs  from  below  and  anteriorly 
backward  and  upward,  so  that  the  upper  fragment  is  often  displaced  for- 
ward to  such  an  extent  as  to  lie  directly  beneath  the  skin. 

Comminuted  fractures,  especially  of  the  lower  end  of  the  tibia  and 
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fibula,  are  not  uncommon.     The  diagnosis  oj  a  fracture  of  the  shaft  of 
one  or  both  bones  of  the  leg  is,  as  a  rule,  not  difficult. 

In  many  cases  the  deformity  at  the  point  of  fracture  and  the  outward 
rotation  of  the  foot  will  permit  a  diagnosis  to  be  made  from  inspection 
alone.  In  some  cases  of  compound  fracture  the  ends  of  the  fragments 
project  through  the  skin. 
By  gently  grasping  the 
limb  while  the  assistant 
supports  the  knee  or  an- 
kle, abnormal  mobility 
and  crepitus  can  be  read- 
ily ehcited. 

Shortening  of  the 
limb  can  be  estimated 
by  measurement  from 
the  upper  border  of  the 
inner  tuberosity  of  the 
tibia  to  the  tip  of  the 
inner  malleolus.  The 
finger  should  also  be 
passed  along  the  tibia 
and  fibula  wherever  they 
he  beneath  the  skm  in  or- 
der to  detect  any  irregu- 
larity. In  a  few  cases 
where  the  broken  ends 
are  dentated  and  dis- 
placed but  little,  one  must 
be  content,  in  the  absence 
of  a  skiagraph,  with  mak- 
ing a  diagnosis  from  the 
presence  of  locaHzed  pain 
and  swelling  followed  by 
loss  of  function. 

When  both  bones  are  broken  the  abnormal  mobility  is  usually  much 
greater  than  is  the  case  if  the  tibia  alone  is  fractured.  Isolated  fractures 
of  the  upper  and  middle  thirds  of  the  shaft  of  the  -fibula  are  relatively  rare. 
The  diagnosis  of  such  fractures  depends  upon  the  localized  pain  and  the 
elicitation  of  crepitus  and  abnormal  mobihty  on  pressure. 

It  is  of  the  greatest  importance  to  combine  the  use  of  the  x-ray  with 
the  above  outlined  external  examination.     It  reveals  manv  cases  of  in- 


FiG.  405. — Anterior  View  of  Deformity  Following  Pott's 
Fracture. 
Note  the  change  in  the  axis  of  the  right  or  injured  limb  from 
the  middle  of  the  leg  downward.  This  deformity  was  due  to  the 
displacement  inward  of  the  lower  fragments  of  the  tibia  and  fibula 
respectively. 
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complete  or  subperiosteal  fractures  where  none  were  suspected.  It  also 
yields  much  information  as  to  the  degree  of  displacement  and  the  direc- 
tion of  the  line  of  fracture,  whether  spiral,  oblique,  or  transverse. 

Separation  of  the  lower  epiphysis  of  the  tibia  is  more  frequent 
than  is  that  of  the  upper.  Deformity  is  the  most  marked  sign, 
the  foot  and  the  epiphysis  being  displaced  backward.  The  internal 
malleolus  preserves  its  normal  relations  with  the  foot,  but  not  with  the 


Fig.  406. — View  from  Outer  Side  of  Deformity  Following  Pott's  Fracture. 
Note  the  prominence  of  the  external  malleolus,  due  to  the  displacement  outward  of  both  upper  fragments, 

that  is,  of  the  tibia  and  fibula. 


rest  of  the  leg  or  the  external  malleolus.  In  gunshot  fractures  (Fig.  403) 
of  the  leg,  the  comminution  of  the  tibia  is  usually  much  more  extensive 
than  is  thought  from  external  examination. 

Injuries  in  the  Vicinity  of  the  Ankle-joint. — In  the  examination 
of  a  patient  who  shows  evidences  of  injury  in  the  vicinity  of  the  ankle- 
joint,  such  as  swelling,  deformity,  loss  of  function,  etc.,  the  following 
conditions  must  be  thought  of  and  excluded,  in  the  order  given : 
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1.  Fractures  of  the  lower  ends  of  the  tibia  and  fibula  (Pott's  fracture). 

2.  Dislocations  at  or  near  the  ankle. 

3.  Fractures  of  the  tarsal  bones. 

4.  Rupture  of  the  tendo  Achilhs.     (See  page  489.) 

5.  Sprains  of  the  ankle. ^     (See  page  519.) 

I.  Fractures  of  the  Lower  End  of  the  Tibia  and  Fibula.— These 
are  all  given  the  name  of  Pott's  fracture.     They  may  be  the  result  either 


Fig.  407. — View  of  Flat-foot  Deformity  Following  Pott's  Fracture  from  the  Inner  Side. 
Note  the  bowing  forward  at  the  lower  third  of  the  anterior  aspect  of  the  leg.     The  arrow  points  to  a  fre- 
quent complication  of  fractures  of  the  lower  third  of  the  tibia  and  fibula,  namely,  traumatic  flat-foot.     This  is 
the  same  case  as  is  shown  in  Fig.  406. 


(a)  of  forcible  abduction  or  eversion  of  the  foot,  or  (b)  of  inversion  or  ad- 
duction. If  the  sole  or  main  movement  is  eversion  the  internal  malleolus 
is  broken,  and  if  the  force  continues  to  act  it  also  causes  the  external 
malleolus  to  be  broken.  In  the  second  variety,  i.  e.,  fracture  by  inver- 
sion, the  first  effect  of  the  force  is  to  break  the  fibula  (external  mal- 
leolus). If  the  movement  continues,  the  internal  malleolus  or  a  greater 
portion  of  the  tibia  is  broken  off. 

^  Sprains  of  the  ankle  are  not  infrequently  accompanied  by  fractures  of  the  lower  end 
of  the  tibia  and  fibula  which  can  only  be  recognized  if  an  x-tslv  be  taken. 
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There  is  usually  no  difficulty  in  making  a  diagnosis.  The  ankle-joint 
is  greatly  swollen,  the  depression  normally  present,  in  front  of  and  behind 
the  malleoH,  being  obliterated.  The  foot  is  displaced  outward  and  the 
internal  malleolus  is  prominent.  This  deformity  will  often  persist  and 
become  a  cause  of  disabihty  after  heahng  of  the  fracture  (Fig.  405). 
There  is  also  backward  displacement  of  the  foot  (Fig.  408). 


Fig.  408. — Fracture  of  Both  Bones  of  the  Leg  with  Marked  Backward  Displacement. 


These  displacements  may  be  so  marked  as  to  resemble  a  true  dislo- 
cation of  the  ankle  at  first  glance.  Abnormal  lateral  and  antero-pos- 
terior  mobihty  may  be  ascertained  by  grasping  the  sole  of  the  foot  (Fig. 
413)  with  one  hand  and  moving  it  inward  or  outward  or  backward  and 
forward  while  the  other  hand  steadies  the  leg.  There  is  great  tender- 
ness between  the  tibia  and  fibula  at  the  front  of  the  ankle  and  over  the 
points  of  fracture  in  the  malleoU. 

If  the  fibula  alone  is  broken,  abnormal  mobihty  and  crepitus  may  be 
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elicited  by  pressing  its  tip  inward  with  the  index-finger  of  one  hand  (Fig. 
413)  while  a  finger  of  the  other  hand  is  placed  at  the  seat  of  fracture. 

In  some  cases  of  Pott's  fracture  the  foot  will  move  inward  instead  of 
outward.  The  degree  of  backward  displacement  can  be  measured  by  the 
difference  in  the  distance  from  the  front  of  the  ankle  to  the  cleft  between 
the  first  and  second  toes  as  measured  on  the  sound  and  on  the  injured 
foot.  There  is  not  always  complete  loss  of  function.  In  fractures  of 
the  external  malleolus  alone  the  patient 
may  walk  quite  well. 

2.  Dislocations  at  or  Nearthe 
Ankle. — These  injuries  are  very  rare, 
constituting,  according  to  the  statistics 
of  Kronlein,  only  about  0.5  per  cent,  of 
all  forms  of  dislocations.  The  displace- 
ment may  be  complete  or  incomplete,  the 
latter  occurring  more  frequently.  Dis- 
locations at  the  ankle  are  often  associated 
with  fractures  of  one  or  both  bones  of 
the  leg,  especially  of  the  malleoli. 

Dislocations  at  the  Ankle-joint  {Tibio- 
tarsal  Dislocations). — They  are  best  di- 
vided (a)  into  those  which  occur  in  a 
sagittal  direction,  i.  e.,  forward  or  back- 
ward, and  (b)  into  those  which  take  place 
laterally,  i.  e.,  outward  or  inward. 

(a)  Dislocations  in  a  Sagittal  Di- 
rection.— In  the  forward  variety  (Fig. 
415)  the  whole  foot  appears  to  be  length- 
ened. The  prominence  due  to  the  heel 
has  disappeared.  The  upper  articular 
surface  of  the  astralagus  can  be  felt,  and 
the  malleoH  are  nearer  to  the  heel.  It 
can  be  differentiated  from  a  fracture  of 
both  bones  of  the  leg  above  the  malleoli 

by  the  fact  that  in  a  forward  dislocation  the  malleoli  are  further  back 
than  normal,  while  in  a  supramalleolar  fracture  they  have  moved 
forward  with  the  foot. 

In  the  backward  variety,  the  findings  are  opposite   to  those  of  the 

forward.     The  front  portion  of  the  foot  is  shortened  (Fig.  415)  while 

the  heel  is  more  prominent  than  normal.     The  lower  end  of  the  tibia 

protrudes  over  the  dorsum  of  the  foot  and  the  sharp  edge  of  its  articular 

38 


Fig.    409. — Front    View    of    Case    of 
Spiral  Fracture  of  Both  Bones  of 
THE  Leg  Just  Above  Ankle. 
Note  the  upward  prolongation  of  the 
posterior  surface  of  both  lower  fragments, 
showing  the  spiral  character  of  the  frac- 
ture.    Also   note    the   outward   displace- 
ment  of    the  foot  so  frequent   in  unre- 
duced Pott's  fractures. 
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surface  is  to  be  felt  distinctly.  The  extensor  tendons  and  the  tendo 
Achilhs  are  tense  and  prominent.  It  may  be  distinguished  from  a  supra- 
malleolar fracture  by  the  fact  that  the  malleoli  in  the  latter  have  moved 
backward  with  the  foot,  while  in  a  dislocation  backward  they  are  prom- 
nent  at  some  distance  forward  from  the  heel. 

(b)  Dislocations  in  a  Lateral  Direction. — The  inward  variety  is  very 
rare,  only  twenty-seven  cases  having  been  reported.  It  is  not  infrequently 
compound  or  associated  with  fractures  of  the  tarsal  bones  or  of  the  bones 

of  the  leg.  The  convex  upper 
articular  surface  is  prominent 
(Fig.  415)  just  below  the  outer 
malleolus. 

In  the  outward  variety  the 
most  frequent  form  is  that  in 
which  the  foot  is  markedly  ab- 
ducted, much  more  so  than  in 
an  ordinary  Pott's  fracture. 
The  inner  border  of  the  foot 
points  upward  while  the  outer 
border  rests  upon  the  ground 
or  table.  The  upper  articular 
surface  of  the  astragalus  is  to 
be  felt  just  below  the  internal 
malleolus.  A  few  cases  have 
been  reported.  The  abduc- 
tion is  so  extreme  that  the 
toes  point  directly  outward 
(Fig.  415),  the  foot  forming 
an  angle  of  90  degrees  with 
the  leg.  To  this  subvariety 
the  term  rotation-outward 
dislocation  of  the  ankle  has  been  given. 

As  is  true  of  all  varieties  of  injuries  about  the  ankle  or  of  the  foot,  the 
x-xdij  has  been  of  the  greatest  aid  in  making  an  early  diagnosis  of  the 
nature  of  the  injury. 

Suhastragaloid  Dislocations. — These  occur  in  the  astragalo- calcaneal 
joint  (Fig.  416).  There  are  two  chief  forms:  viz.,  {a)  the  true  suh- 
astragaloid, in  which  the  astragalus  remains  in  articulation  with  the  tibia 
and  fibula  but  is  displaced  from  its  articulation  with  the  calcaneus.  In 
the  other  form  {h)  the  astragalus  is  completely  separated  from  its  re- 
lations to  the  bones  of  the  leg  and  calcaneus.     This  latter  is  called 


Fig.  410. — Side  View  of  Spiral  Fractuke  of  Both 
Bones  of  Leg  with  Forward  Displacement  of 
Foot. 
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''total  dislocation  of  the  astragalus."  The  true  subastragaloid  disloca- 
tion may  occur  in  one  of  four  directions,  viz.,  inward,  outward,  forward, 
and  backward. 

The  most  frequent  of  these  (thirteen  out  of  twenty  cases  reported)  is 
the  outward  variety.  They  follow  forced  abduction  of  the  foot,  especially 
a  fall  upon  the  heel,  while  the  foot  is  excessively  abducted,  or  a  blow  upon 
the  outer  side  of  the  leg,  while 
the  foot  is  fixed.  The  posi- 
tion of  the  foot  is  that  of  a 
well-marked  case  of  flat-foot. 
The  internal  malleolus  is 
nearer  to  the  sole  of  the  foot. 
In  front  of  this  malleolus,  the 
head  of  the  astragalus  forms  a 
prominence  and  the  scaphoid 
is  to  be  distinctly  felt  upon  the 
sole  of  the  foot.  The  injury  is 
not  infrequently  compound,  so 
that  the  astragalus  presents  in 
the  wound. 

An  important  point  in  the 
diagnosis  of  subastragaloid 
dislocation  is  the  absence  of 
any  prominence  due  to  the 
projection  of  the  body  of  the 
astragalus  in  front,  behind,  or 
on  either  side  of  the  malleoli, 
as  is  the  case  in  the  tibio-tar- 
sal  dislocations  described 
above.  Another  fact  is  the 
abnormal  position  of  the  cal- 
caneus and  scaphoid  with 
relation  to  the  malleoli  and  as- 
tragalus. The  swelHng  is  usu- 
ally so  great  that  a  diagnosis  is  very  difficult  without  the  use  of  the 
:x:-ray. 

Total  dislocation  of  the  astragalus  is  much  more  frequent  than  that 
of  the  tibio-tarsal  or  astragalo-calcaneal  joint.  The  most  frequent  form 
is  the  outward.  In  this  variety  the  foot  is  rotated  markedly  inward,  i.  e., 
adducted  and  inverted,  or  club-foot  position.  The  external  malleolus  is 
very  prominent,  and  below  it  one  can  feel  the  dislocated  astragalus. 


Fk;.  411. — r'KONT  View  of  a  Recent  Pott's  Fracture, 
WITH  Slight  Displacement  of  Fragments. 
Note  the  swelling  of  the  lower  third  of  the  left  leg,  and 
the  obliteration  of  the  normal  depressions  over  the  front 
of  the  ankle-joint.,  and  above  and  below  the  malleoli,  on 
the  left  or  injured  Umb. 
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3.  Fractures  of  the  Tarsal  Bones.— After  a  fall  from  a  height  the 
tissues  around  the  ankle-joint  are  often  so  enormously  swollen  that  an 


Fig.  412. — One  of  the  Methods  of  Examination  in  Order  to  Determine  a  Fracture  of  the  External 

Malleolus. 
The  method  consists  in  making  pressure  upon  the  tip  of  the  malleolus,  as  shown  in  the  illustration,  with 
the  two  fingers  of  one  hand,  while  the  other  hand  is  placed  at  the  suspected  point  of  fracture.     The  hand  placed 
over  the  tip  presses  it  in  and  allows  it  to  spring  back,  thus  establishing  a  kind  of  lever  action,  which  permits 
the  other  fingers  to  detect  readily  a  false  point  of  motion. 


Fig.  413.  —  Method  of  Examination  for  Fracture  of  the  Tibia  or  of  Both  Bones  of  the  Leg 

Close  to  the  Ankle-joint. 
The  foot  is  grasped  by  the  left  hand  of  the  examiner  when  fracture  of  the  left  leg  is  suspected,  while  the 
right  hand  grasps  the  region  just  above  the  malleoli,  so  as  to  steady  the  limb  during  the  time  that  the  foot  is 
being  turned  toward  or  away  from  the  median  line  of  the  body,  in  order  to  determine  false  point  of  motion  and 
crepitus. 


exact  diagnosis  by  palpation  is  very  difficult.     If  by  a  systematic  exam- 
ination one  has  excluded  all  of  the  varieties  of  injuries  just  described, 
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one  must  not  omit  a  careful  search,  aided  by  the  :x;-ray,  for  fractures 
of  the  astragalus  and  calcaneus.  These  have  been  frequently  over- 
looked, and  not  until  ankylosis  has  occurred  was  the  suspicion  aroused 
that  the  case  might  have  been  more  than  a  severe  sprain.  Fractures 
of  the  tarsal  bones,  especially  of  the  astragalus  and  calcaneus,  are  not 
infrequently  associated  with  one  of  the  other  injuries  around  the  ankle, 
viz..  fractures  or  dislocations  of  the  tibia  and  fibula. 


Fig.  414. — Lateral  View  of  Amount  of  Fixation  of  Ankle-joint  Following  Many  Injuries  in  Close 

Proximity  to  the  Same. 
The  lower  one  of  the  two  Hmbs  shows  the  degree  of  extension  of  the  foot  on  the  uninjured  side.    On  the 
side  of  the  fracture  it  can  be  readily  seen  that  the  amount  of  extension  is  practically  lost,  and  that  the  foot  is 
fixed  at  a  right  angle  to  the  long  axis  of  the  leg. 


The  diagnosis  of  fractures  of  the  astragalus  can  be  most  satisfactorily 
made  if  every  injury  about  the  ankle  is  systematically  examined  with  the 
rx;-ray.  If  there  is  no  displacement  of  fragments,  a  diagnosis  is  almost 
impossible  at  the  time  of  injury,  the  case  being  usually  diagnosed  as  a 
severe  sprain.  There  is,  however,  more  pain  on  pressure  and  upon  flex- 
ing the  foot,  than  is  the  case  in  a  sprain,  and  not  infrequently  crepitus  can 
be  elicited.  If  there  is  displacement  of  fragments  the  diagnosis  is  a 
little  less  difficult,  since  one  can  at  times  feel  the  displaced  fragments.  In 
fractures  of  the  neck  of  the  astragalus,  the  foot  is  extended  and  supinated. 
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while  in  those  of  the  head  or  body,  it  is  flattened  or  even  in  a  pes  valgus 
position,  the  malleoli  are  lower  than  normal,  especially  when  the  body 
is  greatly  comminuted  (Fig.  423). 

Fractures  oj  the  Os  Calcis. — These  are  divided  {a)  into  compression 
fractures  of  the  body;  {h)  tearing  fractures  of  the  tuberosity;  the 
latter  is  most  apt  to  occur,  as  in  the  patient  whose  x-xdiy  is  shown  in  Fig. 
419,  by  falHng  forward  while  the  heel  is  fixed,  and  is  often  associated 


Fig.  415. — Various  Forms  of  Dislocations  of  the  Ankle-joint  (Hoffa). 
I,  Forward  dislocation  of  the  foot;    2,  backward  dislocation  of  the  foot,  associated  with  fracture  of  the 
fibula;  3,  outward  dislocation  of  the  foot,  associated  with  fracture  of  the  tibia  and  fibula;  4,  inward  disloca- 
tion of  the  foot,  associated  with  fracture  of  the  tibia  and  fibula.     (See  text.) 


with  a  tearing  off  of  the  attachment  of  the  tendo  Achillis  to  the  os  calcis. 
The  diagnosis  in  the  second  variety  is  easier  than  in  the  crushing  or 
compression  fractures  of  the  body  of  the  bone.  The  detached  fragment 
can  often  be  felt  just  beneath  the  skin  above  the  heel. 

In  both  varieties  the  depressions  below  the  malleoH  are  noticeably 
obhterated,  there  is  marked  swelHng  of  the  entire  ankle  (Fig.  422)  and 
enlargement  of  the  heel.  The  malleoli  lie  closer  to  the  sole  of  the  foot. 
There  is  marked  tenderness  on  pressure  of  the  calcaneus  and  severe  pain 


SPECIAL   FRACTURES   AND   DISLOCATIONS. 


599 


on  walking.     Passive  adduction  and  abduction  of  the  foot  are  espe- 
cially interfered  with  and  painful. 

In  both  tearing  and  compression  fractures  the  use  of  the  x-ray  is 
invaluable.  One  should,  however,  always  compare  this  skiagraph  with 
one  taken  of  the  normal  ankle  of  the  patient. 


Fig.  416. — Various  Forms  of  Subastragaloid  Dislocation  of  the  Foot  (Hofifa). 
I,  Outward;    2,  inward;   3,  backward;   4  forward. 


Fractures  oj  the  Remaining  Tarsal  Bones,  of  the  Metatarsals,  and  oj  the 
Phalanges  oj  the  Toes. — These  occur  from  heavy  weights  falling  upon  the 
dorsum  of  the  foot  or  from  being  run  over.  Fractures  of  the  metatarsal 
bones  may  also  result  from  jumping  or  from  long  marches,  such  as 
soldiers  make. 

In  the  case  of  the  metatarsal  bones  the  diagnosis  is  made  from  the 
presence  of  severe,  well  locaHzed  pain,  swelHng,  and  not  infrequently 
crepitus  and  deformity.     Standing  upon  the  foot  causes  great  pain.     A 
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traumatic  flat-foot  may  follow  this  form  of  fracture  or  large  calluses 
develop  on  the  sole  of  the  foot  over  the  seat  of  fracture.  Fractures  of 
the  phalanges  of  the  toes  are  usually  the  result  of  a  crushing  force  and 
are  often  compound.  They  occur  quite  frequently  when  the  toes  en- 
counter some  blunt  object  hke  a  table-leg,  door,  etc.  The  diagnosis  is 
readily  made  by  inspection  and  from  the  presence  of  a  false  point  of  mo- 
tion and  crepitus  on  manipulation. 


Fig.  417- — X-RAY  OF  Normal  Foot  and  Ankle-joint  Viewed  from  the  Outer  Side. 
F,  Fibula;    T,  tibia;    i,  astragalus;    2    os  calcis;    3,  scaphoid;    4,  cuboid;    5,  external  cuneiform. 


Dislocations  of  the  Metatarsal  Bones. — These  may  be  either  com- 
plete or  incomplete  atLisfranc's  joint.  They  occur  most  often  in  an 
upward  direction  and  may  follow  such  injuries  as  being  run  over,  the 
fall  of  a  heavy  weight  upon  the  foot,  or  forcible  flexion  of  the  foot.  The 
dorsum  of  the  foot  is  more  convex  than  normal  while  the  sole  of  the  foot 
is  flattened.  One  can  see  and  feel  the  displaced  upper  ends  of  the  meta- 
tarsals on  the  dorsum  of  the  foot.     The  foot  is  shortened  and  the  toes 
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point  inward.  Dislocations  of  the  individual  metatarsal  bones  are  much 
rarer.  The  middle  ones  are  displaced  upward  and  the  first  and  fifth 
inward  and  outward  respectively. 

Dislocations  of  the  Toes. — These  occur  most  often  in  the  great  toe 
after  forcible  dorsal  flexion.  The  dislocation  may  be  complete  or  in- 
complete. In  the  former  case  the  proximal  end  of  the  first  phalanx  is 
prominent  on  the  dorsum  of  the  foot,  and  on  the  sole  of  the  foot  the 
head  of  the  metatarsal  bone  pro- 
jects. 


Complications  of  Injuries, 
shock  and  hemorrhage. 

It  is  of  the  greatest  importance 
to  be  able  to  recognize  the  pres- 
ence of  one  or  both  of  these  com- 
plications chnically  in  order  that 
the  case  may  be  intelh gently 
treated. 

The  symptoms  of  hemorrhage 
into  closed  cavities,  like  the  cra- 
nium, pleural,  pericardial,  and 
peritoneal  cavities,  have  already 
been  referred  to.  They  do  not 
differ  in  their  constitutional  signs 
from  those  following  an  injury  of 
the  extremities.  In  the  latter, 
however,  the  symptoms  of  shock 
and  hemorrhage  often  coexist,  es- 
pecially after  severe  crushing  in- 
juries, so  that  a  dift'erentiation  is 
almost  impossible. 

The  most  characteristic  signs 
of  hemorrhage  are  the  following : 

1.  Marked  pallor  of  the  skin  and  of  the  visible  mucous  membranes, 
such  as  the  lips,  gums,  tongue,  and  conjunctivae.  The  latter  is  best 
seen  when  the  lower  eyelid  is  everted. 

2.  The  pulse  is  soft  and  rapid.  It  lacks  its  normal  tone  and  the 
tension  becomes  less  and  less  as  the  hemorrhage  increases.  If  the  prim- 
ary loss  has  been  very  great  the  peripheral  pulse  may  from  the  first  be 
scarcely  palpable  and  the  heart-beats  are  very  feeble. 


Fig.  418. — Skiagraph  of  Normal  Foot  Showing 
A  Bony  Projection  from  the  Astragalus 
Known  as  the  Os  Trigonum. 

Often  mistaken  for  a  periostitis  or  a  fragment  of  a 
fracture. 
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3.  The  pupils  are  widely  dilated  and  there  is  no  response  to  Hght. 

4.  The  mental  condition  varies.  If  the  primary  loss  of  blood  has 
been  moderate  or  even  excessive,  but  there  has  been  no  further 
hemorrhage,  the  patient  is  apathetic,  responds  very  slowly  to  external 
stimuli  or  to  questions,  or  may  even  be  in  a  deep  stupor.     If  the  hemor- 


FiG.   419. — Fracture   of   Os   Calcis   (:x;-ray)   by   Muscular   Violence. 
The  white  arrow  indicates  the  direction  of  traction  of  the  gastrocnemius  and  soleus  muscles.      The  black 
arrow  points  to  the  characteristic  elevation  of  the  skin  caused  by  the  displacement  upward  of  the  fragment  in 
such  cases,     i,  Fragment  of  os  calcis;  2,  main  portion  of  bone;  3,  astragalus;  4,  s,  and  6,  tarsal  bones  (cuboid, 
scaphoid,  and  cuneiform,  respectively). 


rhage  continues  this  condition  becomes  one  of  deep  coma,  followed  by 
convulsions  and  death.  In  some  cases  each  fresh  hemorrhage  is  accom- 
panied by  attacks  of  syncope  or  fainting  from  which  the  patient  slowly 
recovers,  but  remains  in  a  feeble  condition. 

5.  Dyspnea  is  a  very  marked  symptom,   especially  if  the  loss  of 
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blood  is  a  progressive  one.     This  is  often  accompanied  by  great  restless- 
ness (even  though  the  sensorium  is  benumbed)  and  by  constant  thirst. 

6.  There  is  usually  a  marked  fall  in  blood-pressure. 

The  most  characteristic  signs  oj  shock  are : 

I.  The  skin  is  cold,   pale,  and  may  be  covered  with  perspiration. 


Fig.  420. — Compression  Fracture  of  Os  Calcis,  Following  Fall  upon  the   Feet  from  a  Height  of 

Forty  Feet. 
a,   Astragalus;     c,    c,   c,    fragments   of  os   calcis. 


The  temperature  is  subnormal.  There  is  pallor  of  the  skin  and  visible 
mucous  membranes,  but  this  is  less  marked  than  in  cases  of  hemor- 
rhage.    The  pallor  is  often  accompanied  by  more  or  less  cyanosis. 

2.  The  pulse  is  very  weak,  rapid,  and  often  irregular  or  intermittent. 

3.  The  pupils  are  widely  dilated. 

4.  The  mental  hebetude  is  even  more  marked  than  in  hemorrhage. 
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and  it  is  difficult  to  arouse  the  patient.  They  are  very  apathetic  and 
muscular  relaxation  is  extreme.  Less  often  there  is  shght  dehrium 
and  great  restlessness. 

From  the  above  it  will  be  seen  that  the  more  important  symptoms  of 
shock  and  hemorrhage  bear  a  great  resemblance  to  each  other.  In 
many  cases,  especially  of  extensive  wounds  or  crushing  injuries  of  the 


Fig.  421. — View  of  Ankles  from  Behind. 
The  illustration  shows  the  normal  depressions  to  either  side  of  the  tendo  Achillis,  and  between  the  lower 
border  of  the  malleoli  and  the  os  calcis.  These  depressions  are  all  partially  or  entirely  obhterated  in  sprains 
or  in  fractures  of  the  tarsal  bones.  (See  text.)  /,  Inner  malleolus;  E,  outer  malleolus;  A,  location  of  bursa 
between  the  point  of  insertion  of  tendo  Achillis  and  os  calcis,  referred  to  as  a  painful  spot  in  inflammations 
of  the  bursa  (achillodynia). 


extremities,  they  coexist.  In  such  cases  the  persistence  of  mental 
torpor,  rapid  weak  pulse,  shallow  breathing — even  though  the  source 
of  the  hemorrhage  has  been  checked  and  the  loss  partially  compensated 
for  by  transfusions,  etc. — should  lead  one  to  suspect  the  coexistence  of 
shock. 

There  are  apparently  two  classes  of  cases  of  shock — {a)  the  erethis- 
tic,  and  (b)  the  ordinary  or  torpid  form.  In  the  former  the  restless- 
ness, pallor,  etc.,  can  scarcely  be  distinguished  from  that  of  hemorrhage. 
In  the  torpid  or  apathetic  form,  the  mental  condition  is  one  of  more 
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marked  stupor,  and  the  muscular  relaxation  and  weakness  are  more 
pronounced  symptoms. 

In  some  cases  the  symptoms  of  shock  pass  over  into  those  of  septic 
infection.  The  pulse-tension  is  then  increased,  delirium  becomes  a  more 
marked  symptom,  and  the  pulse-rate  rises  rapidly.  The  marked  increase 
in  temperature  as  taken  per  rectum  and  the  presence  of  leukocytosis 
serve  to  distinguish  it  from  shock.  Fat  embolism  has  already  been 
referred  to  (page  508)  as  a  com- 
plication of  fractures,  and  may  sim- 
ulate the  symptoms  of  shock  or  be 
obscured,  at  first,  by  those  of  the  lat- 
ter condition. 

Cyanosis  is  a  more  constant 
symptom  of  fat  emboHsm  than  of 
shock.  The  respiration  is  also  ster- 
torous and  rapid,  while  it  is  shallow 
and  slower  in  shock.  The  diagnosis 
of  fat  embohsm  can  be  confirmed  by 
finding  free  fat  in  the  urine. 

The  pulmonary  symptoms  are 
usually  more  marked  in  fat  embohsm 
than  in  shock.  They  are  either  great 
dyspnea  and  asphyxia  or  those  of 
pulmonary  edema  with  expectoration 
of  frothy,  blood-stained  mucus.  In 
some  cases  cerebral  symptoms  pre- 
dominate. 


Fig.  422. 
Outlines  of  normal  ankle  shown  on  the  right, 
and  of  characteristic  obliteration  of  depressions 
on  either  side  of  the  tendo  Achillis  which  occurs 
in  severe  sprains  of  the  ankle-joint,  with  or  with- 
out fracture  of  either  bone  of  the  leg,  or  frac- 
tures of  the  tarsal  bone. 


TRAUMATIC  DELIRIUM  AND  DELIRIUM  TREMENS. 
In  addition  to  the  dehrium  often  accompanying  head  injuries,  a  dis- 
tinct form  exists  which  follows  both  injuries  and  operations  in  those  not 
admitted  to  be  alcoholics,  and  has  been  termed  traumatic  delirium.  It 
is  especially  frequent  after  injuries  of  the  extremities  in  the  young  and 
in  the  aged,  and  after  extensive  burns  at  all  ages.  If  it  exists  more  than 
a  few  hours  after  an  injury,  other  causes  should  be  sought  for,  such  as 
great  loss  of  blood,  septic  infection,  suppression  of  urine,  acetonemia, 
iodoform  absorption,  or  senile  atrophy  of  the  brain  in  the  aged.  If  these 
can  be  excluded,  the  case  must  be  considered  as  one  of  true  nervous 
traumatic  delirium.  The  latter  is  of  a  low,  muttering  character  with- 
out fever.     Its  etiology  is  not  quite  clear. 
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The  recognition  of  delirium  tremens  is  not  difficult.  It  most  often 
follows  fractures.  The  condition  rarely  begins  suddenly  and  then  only 
after  a  severe  loss  of  blood.  Most  frequently  the  onset  is  gradual  in 
chronic  alcoholics.  The  patients  are  at  first  restless,  even  very  talkative, 
rarely  depressed.     They  complain  of  not  being  able  to  sleep,  and  soon 


Fig.  423. — Compression  Fractures  of  the  Astragalus  and  Os  Calcis,  Following  a  Fall  of  Eighty 

Feet. 

F,  Outline  of  fibula;  T,  tibia;  a,  posterior  fragment  of  fractured  astragalus.     The  various  letters  c  represent 

the  comminuted  fragments  of  the  fractured  os  calcis. 


begin  to  show  marked  tremors  and  become  delirious.  There  is  now  com- 
plete insomnia,  constant  low,  muttering  delirium,  or  loud  outcries. 
Efforts  are  made  to  get  out  of  bed,  accompanied  by  cries  and  marked 
tremor.  Hallucinations  and  illusions  are  constant,  and  there  is  incessant 
muscular  activity  accompanied  by  an  increase  in  the  pulse-rate,  cyanosis, 
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etc.,  until  death  ensues,  unless  the  treatment  has  succeeded  in  controlling 
the  disease.  If  high  fever  is  present  one  must  suspect  the  coexistence  of 
septic  infection  or  of  a  pneumonia,  which  may  end  by  crisis. 


INFECTIVE  COMPLICATIONS  OF  WOUNDS. 

The  various  tissues  of  the  extremities  are  subject  to  the  same  varieties 
of  infection  as  have  been  referred  to  in  the  head,  neck,  thorax,  and  abdo- 
men.    The  chief  differences  are :  (a)  the  extremities  are  more  frequently 


Fig.  424. — Method  of  Examination  for  Fracture  of  the  Metatarsal  Bone. 
The  foot  is  grasped  between  the  fingers  of  the  two  hands  in  order  to  determine  the  false  point  of  motion  and 

crepitus. 


the  seat  of  injuries  than  are  other  portions  of  the  body;  (b)  the  anatomic 
conditions  are  such  that  the  spread  of  infection  is  greatly  favored. 
This  is  especially  true  of  infection  in  the  upper  extremity. 

Infections  of  the  extremities  have  two  modes  of  origin:  (a)  from 
without  inward,  as  occurs  after  operations  or  injuries,  or  (b)  the  Hmb  is 
the  seat  of  a  local  process  which  results  from  some  systemic  infection. 
The  second  mode  of  origin  is  far  less  frequent  than  the  first-named. 

It  is  important  to  remember  from  a  diagnostic  standpoint  that  the 
clinical  course  of  an  infection  varies  greatly. 

1.  It  may  remain  local  throughout  its  course. 

2.  It  may  become  general,  as,  for  example,  hydrophobia,  glanders, 
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anthrax,  emphysematous  celluhtis,  mahgnant  edema,  and  the  more  viru- 
lent forms  of  streptococcus  and  staphylococcus,  or  bacillus  pyocyaneus 
infections.  In  this  second  group  the  organisms  may  give  rise  to  a  very 
characteristic  clinical  picture,  or  the  general  infection  or  absorption  of 
toxins  (as  the  case  may  be)  present  the  features  of  a  sapremia,  septi- 
cemia, or  septicopyemia. 

A  focus  of  infection  which  may  have  been  comparatively  insignificant 
in  its  incipiency  may  later  give  rise  to  the  most  grave  forms  of  general  in- 
fection, so  that  a  thorough  knowledge  of  the  chief  diagnostic  features  of 
both  local  and  general  infections  is  essential. 

Local  Infections  in  the  Upper  and  Lower  Extremities. — The 
organisms  most  frequently  concerned  in  these  infections  are  (a)  the 
staphylococci  and  streptococci.  Among  the  rarer  bacterial  agents  are  (b) 
the  bacillus  pyocyaneus,  streptococcus,  erysipelatis,  bacillus  of  mailgnant 
edema,  bacillus  aerogenes  capsulatus,  pneumococcus,  colon  bacillus, 
gonococcus,  influenza  bacillus,  bacillus  of  anthrax,  and  typhoid  bacillus. 

Infections  due  to  the  organisms  of  erysipelas,  malignant  edema  and 
the  bacillus  aerogenes  capsulatus  result  in  such  typical  clinical  pictures 
that  they  will  be  described  separately.  The  diagnosis  of  w^hether  an  in- 
fection is  due  to  the  other  organisms  mentioned  in  the  second  group  can 
only  be  made  if  (a)  a  primary  focus  exists  elsewhere  and  (b)  if  the  organ- 
isms are  found  either  by  microscopic  examination  of  the  pus  or  by  bac- 
teriologic  tests.  Infection  with  the  bacillus  pyocyaneus,  may  be  recog- 
nized by  the  bluish  or  bluish-green  color  of  the  pus  and  a  pecuhar  sour 
odor. 

Staphylococcus  and  streptococcus  infections  are  greatly  influenced 
by  anatomic  conditions  and  by  their  own  special  characteristics. 

In  a  general  way  it  may  be  said  staphylococcus  infection  is  usually 
more  circumscribed,  does  not  spread  as  rapidly,  and  produces  a  thicker 
pus  than  is  the  case  with  the  streptococcus  pyogenes.  The  latter  form 
of  infection  is,  as  a  rule,  far  more  virulent,  extends  along  the  surface  (es- 
pecially by  way  of  the  lymphatics  and  in  the  subcutaneous  connective 
tissue)  much  more  rapidly,  and  produces,  if  in  pure  culture,  a  thin  turbid 
serum,  which  is  not  recognized  as  pus  by  the  inexperienced  operator. 

A  staphylococcus  infection  in  the  extremities  is  much  more  apt  to 
spread  along  tendon-sheaths  and  intermuscular  septa  than  is,  as  a  rule, 
the  case  with  the  streptococcus.  In  the  upper  extremity  infection  may 
occur  either  through  a  wound  or  through  a  hair-folHcle.  The  wound 
may  be  an  extensive  one,  or  even  microscopic  in  size. 

A  reference  to  Fig.  425  will  show  the  chief  anatomic  points  and  modes 
of  transmission  of  infection  from  the  fingers  to  the  forearm,  etc. 
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The  clinical  forms  are:  (a)  In  the  epidermis;  (b)  in  the  subcuta- 
neous connective  tissue;  (c)  subperiosteal;  (d)  along  the  tendon-sheaths; 
(e)  around  the  matrix  and  beneath  the  nail,  and  (/)  between  the  muscles 
of  the  hand,  forearm,  and  arm. 

(a)  Epidermal  Injection. — This  can  be  recognized  chnically  by  the 
presence  of  blisters  or  bullae  which  contain  pus.  If  the  entire  epidermal 
covering  is   removed,  the 

deeply  injected  upper  lay- 
ers of  the  rete  malpighii 
are  exposed. 

(b)  Infection  of  the  Cu- 
taneous and  Subcutaneous 
Tissues  {Cellulitis  of  Fin- 
ger or  Hand). — This  not 
infrequently  follows  an 
insignificant  punctured 
wound,  or  it  may  follow 
an  incised  wound  or  a 
lacerated  contused  wound 
or  even  a  simple  contusion. 

On  account  of  the  an- 
atomic fact  that  the  con- 
nective-tissue fibers  on  the 
flexor  surface  of  the  fingers 
run  at  right  angles  to  the 
bone  the  infection  is  more 
frequently  carried  directly 
to  the  periosteum  or  the 
tendon- sheath  than  is  the 
case  on  the  dorsum  of  the 
finger.  On  the  latter  sur- 
face it  is  more  Hkely  to 
spread  along  the  lymph- 
atics in  an  upward  direc- 
tion, or  remain  locahzed 
in  the  form  of  a  furuncle 

in  the  subcutaneous  tissue.  The  possibility  of  such  insignificant  foci 
on  the  dorsum  of  the  fingers  or  hand  being  the  starting-point  of  a 
lymphangitis  or  cubital  or  axillary  lymphadenitis  must  be  constantly 
borne  in  mind.  The  case  may  be  seen  at  a  time  when  the  primary 
39 
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Fig.  425. — Relations  of  Flexor  Tendon-sheaths  to  Hand 
AND  Forearm. 
I,  Flexor  tendon-sheath  of  little  finger  extending  through 
annular  ligament  to  lower  third  of  forearm;  2,  flexor  tendon- 
sheath  of  thumb  extending  to  lower  third  of  forearm,  i  and  2 
often  communicate.  3,  Flexor  tendon-sheaths  of  index-,  middle, 
and  ring-fingers,  terminating  at  middle  of  palm  of  hand,  and 
beginning  again  just  distal  to  the  wrist-joint. 
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focus  has  healed  and  the  most  prominent  symptom  is  a  suppurative 
cubital  or  axillary  lymphadenitis. 

If  the  pus  is  present  in  the  subcutaneous  tissue  the  skin  of  the  finger, 
hand,  or  forearm  is  indurated,  very  tender  to  the  touch,  feels  hot,  red- 
dened, and  there  is  a  constant  throbbing  pain.  If  complicated  by  a 
lymphangitis  a  red  streak  can  be  seen  spreading  over  the  hand  and 
forearm  to  the  cubital  or  axillary  lymph-nodes. 

If  the  infection  has  extended  through  the  periosteum  of  the  phalanges 
a  so-called  felon  results.  This  can  be  recognized  before  incision  by  the 
intensity  of  the  pain,  which  is  far  greater  than  in  the  other  forms.  If 
the  felon  or,  as  it  can  be  more  correctly  termed,  suppurative  periostitis 
of  a  phalanx  has  been  incised  or  the  pus  has  been  spontaneously  evac- 
uated a  sinus  lined  with  exuberant  purulent  granulations  remains, 
which  may  persist  for  months  until  the  sequestrum  has  been  removed 
or  discharged  spontaneously. 

If  the  infection  is  in  the  palm  of  the  hand,  the  swelling  of  the  dorsum 
is  often  so  great  that  it  would  appear  as  though  the  infection  were  on 
this  side. 

(c)  Along  the  Tend  on- sheaths. — Infection,  as  a  rule,  spreads  along  the 
flexor  tendon-sheaths,  on  account  of  the  anatomic  fact  that  the  latter  ex- 
tend almost  to  the  end  of  the  fingers  on  the  palmar  surface,  while  on  the 
dorsal  surface  of  the  fingers  the  extensor  tendon-sheaths  terminate  at  the 
middle  of  the  back  of  the  hand. 

In  virulent  cases,  the  infection  may  spread  in  twenty-four  hours  from 
the  finger-tip  to  the  forearm.  This  condition  can  be  recognized  from 
the  fact  that  the  entire  finger  is  swollen  on  its  flexor  surface  and  the  inter- 
phalangeal  folds  are  effaced.  The  palm  of  the  hand  along  the  course  of 
the  tendon  is  tender  and  swollen,  and  examination  of  the  wrist  will  reveal 
an  area  of  redness  and  tenderness  extending  to  the  beginning  of  the  fore- 
arm. Such  an  involvement  of  the  tendon-sheaths  also  causes  marked 
swelhng  of  the  dorsum  of  the  hand  and  a  rise  in  the  patient's  temperature. 

(d)  Ungual  and  Subungual  Infection. — The  first  result  of  an  infection 
here,  is  to  cause  pain  referred  to  the  matrix  of  the  nail.  Considerable  pus 
may  accumulate  beneath  the  nail,  so  that  pressure  upon  the  nail  at  its 
matrix  will  show  a  ballottemetit  similar  to  that  of  a  patella  floating  on 
fluid  in  the  knee.  If  the  matrix  is  completely  detached,  it  can  often  be 
separated  from  its  bed  by  pushing  back  the  fold  of  skin  at  its  base.  Not 
infrequently  a  sinus  or  ulcer  will  form,  as  in  the  case  of  a  felon,  covered 
with  exuberant  granulations,  and  persisting  for  weeks  or  even  months 
until  the  dead  nail  is  removed  (Fig.  426).  The  author  has  seen  a  number 
of  such  cases  in  which  a  diagnosis  of  chancre,  etc.,  had  been  wrongly 
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Fig.  426. — Ulcer  of  Toe,  Which  was  the  External  Opening  of  a  Sinus  Leading 
TO  a  Dead  Nail,  the  Result  of  a  Paronychia  or  of  a  Suppurative  Arthritis 
of  the  Distal  Interphalangeal  Joint. 
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made.  One  must,  on  the  other  hand,  be  sure  to  bear  in  mind  the  possi- 
bihty  of  an  extragenital  chancre  whenever  a  paronychia  (subungual  in- 
fection) does  not  heal.  The  secondary  symptoms  in  such  cases  are  often 
the  first  signs  to  arouse  the  suspicion  of  the  attending  physician  as  to  the 
true  nature  of  the  ulcer. 

(e)  Between  the  Muscles  and  Tendons  oj  the  Forearm  and  Arm. — ■ 
This  has  been  termed  an  intermuscular  phlegmon.  It  may  be  due  to 
transmission  of  infection  from  the  hand  or  be  the  result  of  an  infected 
wound  or  other  focus  of  suppuration  in  the  forearm  itself. 

Not  infrequently  an  infection  of  the  subcutaneous  connective  tissue 
coexists.     Unless  attention  is  paid  to  the  fact  that  free  incision  of  the 


Fig.  427. — Phlegmon  of  Arm  Causing  Enormous  Swelling,  Most  Marked  in  Close  Proximitv 
TO  THE  Elbow-joint,  due  to  the  Lodgment  of  a  Septic  Embolus,  Secondary  to  a  Gangrene 
OF  THE  Lung. 

more  superficial  infection  produces  no  change  in  the  symptoms  of  septic 
intoxication  (fever,  rapid  pulse,  etc.)  the  deeper  phlegmon  is  often  over- 
looked until  too  late.  The  latter  causes  considerable  swelling  and  ten- 
derness of  the  forearm  and  arm  proper.  This  is  most  marked  around 
the  wrist-  and  elbow- joints. 

Pain  in  these  cases  of  deep-seated  infection  is  not  very  marked,  the 
most  prominent  symptoms  being  the  swelling,  tenderness,  and  the  per- 
sistence of  high  fever.  If  there  is  much  accompanying  involvement  of 
the  cutaneous  and  subcutaneous  tissues,  the  skin  is  of  a  deep  red  color, 
indurated,  and  the  tenderness  on  pressure  is  more  marked.  It  is  often 
necessary  to  distinguish  this  condition  (intermuscular  phlegmon)  from 
erysipelas,  and  the  same  may  be  true  in  the  case  of  extensive  diffuse 
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phlegmons  in  the  lower  extremity.  In  the  case  of  erysipelas,  the  infiltra- 
tion of  the  skin  is  firmer,  has  a  glazed  appearance,  and  the  red  color  is  of  a 
darker  hue  and  is  less  diffuse  than  in  phlegmon.  Another  point  of  differ- 
ence is  that  in  erysipelas,  the  line  of  demarcation  between  injected  and  non- 
injected  skin  is  quite  sharp.  The  edge  is  often  raised  above  the  level  of  the 
surrounding  skin  and  is  irregular.  In  a  phlegmon,  the  edge  passes  im- 
perceptibly into  that  of  the  surrounding  skin  and  is  not  elevated  or  ir- 
regular. 

Infections  of  the  interphalangeal  and  metacarpo-phalangeal  joints  do 
not  differ  from  those  of  joints  elsewhere  and  will  be  considered  in  the 
diagnosis  of  purulent  arthritis  in  general. 

Infective  Processes  in  the  Lower  Extremities. — Infection  with 
the  ordinary  pyogenic  organisms  is  much  less  frequent  than  in  the  upper 
extremities.  They  may  originate  {a)  from  an  ingrown  toe-nail  or  an 
abrasion  of  the  foot  with  lymphangitis  extending  to  the  inguinal  lymph- 
nodes  as  a  red  streak;  {h)  as  a  complication  of  compound  fractures;  {c) 
from  an  inflamed  varicose  vein  or  an  infected  ulcer  of  the  leg;  {d)  sec- 
ondary to  an  osteomyehtis,  usually  of  the  tibia  or  femur.  Of  the  above 
atria  of  infection,  the  first-named  group  is  the  most  frequent.  The  ar- 
rangement of  the  tendon-sheaths  of  the  flexor  and  extensor  muscles  of  the 
foot  and  toes  is  such  that  infection  rarely  travels  upward  through  these 
channels.  Infection  in  the  lower  extremities  is  much  more  apt  to  be 
transmitted  along  the  lymphatics  and  in  the  loose-meshed  subcutaneous 
connective  tissue  than  is  the  case  in  the  arm.  In  children  and  young 
adults,  the  rapidity  with  which  infection  spreads  is  much  greater  than  in 
later  life. 

Attention  has  already  been  called  to  the  fact  that  suppuration  of  the 
cubital  and  axillary  lymph-nodes  may  not  occur  until  two  to  three  weeks 
after  the  primary  focus  was  noticed.  The  same  is  true  of  the  lower 
extremities,  especially  in  children.  A  case  may  present  itself  for  diag- 
nosis with  inflamed  lymph-nodes  in  the  subinguinal  region.  (Scarpa's 
triangle)  in  which  an  infected  abrasion  or  an  ingrown  toe-nail  was  either 
not  observed  or  had  already  healed. 

Another  valuable  diagnostic  point  in  connection  with  infection  in  the 
lower  extremities  is  the  fact  that  the  pus  may  extend  into  the  deep  lymph- 
nodes  lying  within  the  pelvis  (deep  iliac  group)  from  the  external  (super- 
ficial inguinal)  set  (see  fig.  455)  and  cause  long- continued  fever  and  other 
signs  of  severe  sepsis  before  they  are  recognized,  by  finding  a  tender  mass 
upon  deep  palpation  of  the  iliac  fossae.  Infection  of  the  prepatellar  bursa 
and  of  the  knee-joint  occurs  far  more  frequently  as  a  compHcation  of  sup- 
puration in  the  lower  extremity  than  is  the  case  with  similar  bursas  and 
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joints  of  the  upper  extremity.     The  diagnosis  of  these  conditions  is  con- 
sidered on  page  644. 

The  diagnosis  of  subungual  and  periungual  suppuration  and  infection 
of  the  interphalangeal  and  metatarso-phalangeal  joints  does  not  differ 
from  that  of  the  same  conditions  in  the  upper  extremities.  They  show, 
in  general,  less  of  a  tendency  to  spread.  Ingrown  toe-nail,  which  is  a 
form  of  subungual  infection,  is  readily  recognized  from  the  local  pain, 
redness,  and  the  exuberant  granulations  along  the  side  of  the  nail.  A 
dead  nail,  as  in  the  fingers,  may  cause  a  long-continued  ulceration  of 
the  neighboring  tissue  (Fig.  426). 

Emphysematous  Cellulitis  and  Malignant  Edema. — These  are 
rare,  but  yet  frequent  enough  forms  of  infection  of  bullet  wounds,  com- 
pound fractures,  abrasions,  etc.,  to  demand  careful  consideration.  In 
the  majority  of  text-books,  no  distinction  is  made  between  emphysema- 
tous cellulitis  produced  by  the  bacillus  aerogenes  capsulatus,  and  the 
rapidly  spreading  gangrenous  form  of  infection  due  to  the  bacillus  of  mal- 
ignant edema.  Both  lead  to  gangrenous  processes  in  an  arm  or  leg  fol- 
lowing one  of  the  above  varieties  of  wounds,  and  are  accompanied  by  a 
hemorrhagic  exudate  and  the  development  of  gas  in  the  tissues.  The 
condition  may  be  recognized  (a)  by  the  rapidly  spreading  discoloration, 
swollen  condition  of  the  limb,  and  early  gangrene;  (b)  by  the  crepitation 
on  pressure  when  the  limb  is  palpated;  (c)  from  the  foul-smelling  hemor- 
rhagic serum  which  exudes  from  the  wound,  and  (d)  from  the  early  onset 
of  marked  septic  symptoms,  such  as  high  temperature,  rapid  pulse, 
delirium,  and  marked  leukocytosis.  Death  may  take  place  within  a  few 
days  unless  amputation  be  performed.  The  diagnosis  of  which  organ- 
ism is  concerned,  should  be  made  as  early  as  possible  by  making  cover- 
slip  preparations  of  the  bloody  serum  and  cultures  on  anaerobic  media. 
If  death  does  not  ensue  from  the  immediate  virulence  of  the  infection,  the 
case  may  pursue  a  more  protracted  typhoid-like  course. 

Erysipelas. — This  form  of  infection,  Hke  those  due  to  the  ordinary 
pyogenic  organisms,  may  be  a  complication  of  operations,  of  ulcerative 
processes,  of  compound  fractures  or  any  form  of  injury  of  the  extremities. 
It  occurs  less  frequently  in  the  upper  or  lower  limbs  than  on  the  face. 

Erysipelas  most  often  begins  with  a  chill  and  a  reddening  of  the  edges 
of  the  wound,  accompanied  by  a  rise  of  temperature.  Within  a  few 
hours  the  skin  around  the  wound  assumes  its  characteristic  appearance, 
from  a  careful  inspection  of  which  the  diagnosis  can  usually  be  made. 
The  edges  of  the  area  of  redness  usually  show  a  sharp  demarcation  from 
the  normal  skin.  The  edge  is  raised  above  the  surrounding  level  and 
often  shows  irregular  prolongations,  giving  it  a  jagged  appearance.     Red 
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streaks  can  frequently  be  seen  running  toward  the  regional  lymph-nodes 
from  the  area  of  infection.  They  are  due  to  an  involvement  of  the  lymph- 
vessels  (lymphangitis).  In  many  cases  the  erysipelatous  redness  spreads 
from  day  to  day,  becoming  paler  where  the  Hmb  was  first  involved. 

In  healthy  individuals  the  color  of  the  area  is  of  a  deep  reddish  hue. 
In  those  with  a  tendency  to  venous  congestion,  it  has  a  bluish  tint,  while 
in  anemic  or  cachectic  persons  it  is  of  a  light  red  shade.  Over  this  area 
numerous  vesicles  or  even  bullae  are  found.  The  swelling  of  the  skin  is 
usually  marked,  so  that  the  infected  area  feels  tense,  glistens  and  does  not 
pit  on  pressure.  The  following  may  be  mentioned  as  not  infrequent  local 
complications  in  the  severer  cases :  abscesses  in  the  subcutaneous  tissue, 
infection  of  tendon- sheaths,  intermuscular  spaces,  and  joints,  as  well  as 
gangrene  of  the  skin.     The  latter  is  most  apt  to  occur  in  the  finger-tips. 

The  symptoms  of  general  infection  in  erysipelas  are :  (a)  The  pres- 
ence of  more  or  less  fever  of  a  continuous  type.  The  rise  of  temperature 
is  less  often  of  a  distinctly  remittent  type  and  is  accompanied  by  repeated 
chills,  (b)  A  rise  of  pulse-rate  accompanies  the  fever,  (c)  Delirium  is 
often  present,  especially  in  elderly  persons  and  in  those  cases  character- 
ized by  marked  septic  symptoms  and  high  fever. 

Among  the  complications,  whose  possible  appearance  must  be  con- 
stantly looked  for  during  the  course  of  the  disease,  are  pneumonia, 
ulcerative  endocarditis,  septicemia,  and  less  frequently  pleuritis,  men- 
ingitis, and  nephritis. 

The  differentiation  of  erysipelas  from  a  phlegmon  is  not  difficult,  as  a 
rule.  In  erysipelas  the  skin  is  often  covered  with  blebs,  the  redness  is  of 
a  bright,  glistening  character,  and  the  border  is  more  or  less  jagged  or 
irregular  and  sharply  marked  off  from  the  healthy  skin.  In  a  streptococ- 
cus phlegmon,  from  which  the  differentiation  must  usually  be  made,  the 
induration  is  more  board-like,  and  the  redness  is  of  a  darker  hue.  In 
addition,  the  skin  does  not  ghsten,  seldom  has  blebs,  and  the  area  of  red- 
ness shows  no  sharp  line  of  demarcation,  as  in  erysipelas. 

Erysipeloid. — This  is  a  form  of  wound  infection  which  often 
occurs  in  cooks,  butchers  and  others  who  handle  game,  fish,  and  oysters. 
It  is  usually  found  on  the  fingers  as  a  dark  red  swelHng  with  quite  a  sharp 
border.  It  gradually  extends  from  the  finger  upon  which  it  happens  to 
begin  to  the  remaining  fingers  and  to  the  hand,  as  in  a  true  erysipelas. 
The  disease  lasts  about  three  weeks  and  ceases  spontaneously.  There  is 
but  little  general  disturbance.  Locally  the  patients  complain  of  tinghng 
and  itching. 

The  diagnosis  is  usually  easy  from  (a)  its  location  on  the  fingers  or 
hand;   ih)  the  occupation  of   the  patient;    {c)   the  absence  of  fever; 
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(d)  the  bluish  redness  of  the  eruption  and  its  slow  spreading  with  only 
a  minimal  amount  of  infiltration  of  the  skin. 

From  erysipelas  it  can  be  differentiated  by  the  absence  of  fever,  its 
slow  spreading,  and  the  fact  that  it  lacks  the  bright  redness,  tension,  and 
glistening  appearance  of  an  erysipelatous  area. 

Sapremia,  Septicemia,  and  Pyemia. — Infection  of  a  wound  either 
sustained  through  injury  or  subsequent  to  an  operation;  by  any  of  the  or- 
ganisms just  referred  to,  may  be  followed  by  one  of  three  groups  of  symp- 
toms.    They  may  also  follow  any  of  the  acute  forms  of  bone  infection. 

Sapremia  means  a  local  infection  with  the  development  of  toxins. 
This  condition  is  present  if  fever  develops  after  the  infliction  of  a  wound, 
accompanied  by  other  general  symptoms,  such  as  malaise,  rapid  pulse, 
restlessness,  headache,  and  prostration.  Locally  one  finds  all  of  the 
evidences  of  pyogenic  infection  described  on  page  609.  The  gravity  of 
the  initial  symptoms  varies  according  to  the  amount  of  toxins  absorbed. 
Instead  of  high  fever,  etc.,  one  may  find  collapse,  coma,  and  death,  or  the 
condition  passes  imperceptibly  into  one  of  septicemia  or  of  septicopyemia. 
If  the  sapremia  is  of  a  moderate  type,  and  due  to  imperfect  drainage  of  a 
wound,  it  is  often  characterized  by  a  regular  evening  rise  of  temperature 
and  a  considerable  degree  of  leukocytosis,  which  persists  until  the  wound 
is  opened  and  drainage  estabhshed. 

The  most  important  differential  point  between  sapremia  (septic  tox- 
emia) and  septicemia  (bacteriemia)  is  that  when  thorough  treatment  of 
the  focus  of  infection  has  been  instituted  the  symptoms  of  fever,  etc., 
disappear  in  sapremia,  but  show  no  improvement  in  septicemia. 

In  sapremia  the  signs  of  local  infection  predominate,  while  in  sep- 
ticemia it  is  the  symptoms  of  general  infection  which  attract  attention. 

Septicemia. — In  this  form  of  infective  compHcation  of  wounds  there 
is  a  constant  formation  of  toxins  in  the  blood  itself,  due  to  the  bacteri- 
emia which  exists.  The  eradication  of  the  primary  jocus  does  not  cause 
a  termination  of  the  symptoms  as  in  sapremia.  Such  a  step  has  but 
httle  influence  upon  the  course  of  either  septicemia  or  the  form  to  be  next 
described,  septicopyemia.  The  chief  diagnostic  features  of  a  progressive 
septicemia  are  the  following : 

1.  Fever. — Usually  this  is  of  a  continuous  type.  The  occurrence 
of  chills  is  not  characteristic  of  septicemia,  although  it  occurs  at  times. 

2.  Pulse. — This  is  at  first  fufl,  somewhat  increased,  and  shows  tension. 
As  the  infection  progresses,  it  is  soft,  lacks  tension,  becoming  weaker  and 
more  rapid.  The  rapidity  of  the  pulse  is  in  general  a  good  criterion  of 
the  severity  of  the  infection,  being  140  to  160  in  the  graver  cases. 

3.  Mental  Disturbances. — Headache  and  mental  dullness  are  quite 
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common,  but  not  infrequently  unusual  clearness  and  activity  of  the  mind 
continue  throughout  the  greater  part  of  the  illness.  If  mental  stupor 
exists,  it  is  often  accompanied  by  delirium,  and  may  develop  into  deep 
coma. 

4.  Alimentary  Canal. — The  tongue  is  dry  and  covered  vvith  dirty 
brown  crusts.  The  breath  is  offensive  and  often  has  a  peculiar  sweetish 
odor.  There  is  complete  anorexia,  accompanied  either  by  constipation 
or  by  diarrhea  (septic  enteritis). 

5.  Kidneys. — The  urine  is  scanty,  high-colored,  and  contains  much 
albumin  and  many  hyahne  and  granular  casts. 

6.  Blood. — There  is  usually  a  moderate  degree  of  leukocytosis  (15,000 


Fig.  428. — Temperature-chart  in  a  Case  of  Pyemia  with  Muscular  Localizations. 
*  indicates  a  chill.     The  fall  of  temperature  was  frequently  due  to  the  use  of  the  cold  pack  ("  International 

Text-book  of  Surgery")- 


to  20,000).  The  organisms  concerned  in  the  process  may  be  demon- 
strated in  pure  culture  by  aspirating  blood  from  one  of  the  arm  veins  and 
inoculating  blood-serum,  agar,  and  other  media. 

7.  Appearance  of  Wound. — The  wound  secretions  are  often  malodor- 
ous, thinner,  and  smaller  in  c[uantity.  The  arm  or  leg  may  show  local 
evidences  of  an  extensive  progressive  phlegmon  of  the  most  septic  type. 

In  the  most  virulent  forms  of  streptococcus  mahgnant  edema  or 
bacillus  aerogenes  capsulatus  infection,  the  local  signs  are  often  the  most 
prominent  feature  of  the  chnical  picture. 

Septicopyemia  or  Pyemia. — This  condition  is  understood  to  be 
general  infection  resulting  from  the  entrance  into  the  circulation  of  septic 
thrombi  containing  the  ordinary  pus  cocci.    These  infected  thrombi  when 
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carried  to  distant  points  form  independent  centers  of  suppuration.  In 
the  extremities  such  a  pyemia  or,  to  use  a  better  term,  septicopyemia  may 
arise  (a)  from  an  infected  wound  of  the  skin  or  deeper  structures,  (b) 
from  an  osteomyeHtis,  (c)  from  a  septic  thrombophlebitis,  e.  g.,  oi  a  vari- 
cose vein. 

The  chief  features  of  the  disease  as  compared  with  septicemia  are 
the  occurrence  of  chills,  and  of  an  irregular,  more  remittent  type  of  tem- 
perature. Accompanying  these  general  symptoms  are  the  local  ones  due 
to  the  deposit  of  the  infected  thrombi  in  the  lungs,  endocardium,  hver, 
spleen,  kidneys,  skin,  and  bones.  These  symptoms  may  appear  at  any 
period  in  the  course  of  a  wound.  The  disease  may  pursue  a  very  acute, 
a  subacute,  or  a  chronic  course,  the  latter  lasting  for  years. 

The  chief  diagnostic  features  of  septicopyemia  are  the  following : 

1.  Fever. — The  onset  is  usually  with  a  chill,  followed  by  a  rise  of  tem- 
perature to  103°  to  105°  F.  and  a  profuse  sweat. 

This  triad,  viz.,  chill,  fever,  and  sweat,  is  repeated  at  intervals,  either 
daily  or  every  other  day.  In  the  intervals,  there  may  be  a  slight  rise  of 
temperature.  In  some  cases,  chills  either  do  not  accompany  every  rise 
of  temperature  or  are  entirely  absent.  If  the  latter  is  the  case,  there  is 
persistence  of  the  remittent  type  of  fever.  The  rise  of  temperature  may 
occur  at  any  time  of  day  and  even  two  or  three  times  within  twenty-four 
hours.  It  is  this  irregularity  which  serves,  taken  in  conjunction  with  the 
absence  of  plasmodia  in  the  blood,  to  distinguish  it  from  malaria. 

2.  Pulse. — If  the  pyemia  occurs  in  a  previously  healthy  individual 
the  pulse  is  full  and  strong  and  rises  to  120  during  the  fever,  but  may  sink 
to  normal  in  the  interval.  In  the  majority  of  cases,  the  pulse  remains 
rapid  throughout  the  disease. 

3.  Mental  Condition. — In  the  most  acute  cases,  a  typhoid-like  stupor 
exists,  but  in  the  subacute  and  chronic  forms,  the  mind  is  much  clearer 
than  in  septicemia.  The  patients  are  often  fully  conscious,  anxious, 
and  irritable.  As  they  grow  weaker,  stupor  and  delirium  set  in  and 
the  sensorium  becomes  more  and  more  clouded,  until  coma  supervenes. 

4.  Alimentary  Canal. — The  most  prominent  symptoms  are  anorexia, 
nausea,  vomiting,  and  rapid  emaciation.  Jaundice  is  a  very  character- 
istic sign  of  pyemia.  This  is  the  result  of  metastatic  abscesses  in  the 
liver.     Diarrhea  is  only  present  in  the  later  stages. 

5.  Kidneys. — Traces  of  albumin  and  casts  are  found  in  the  urine.  In 
general  the  signs  of  the  renal  disturbance  are  less  marked  than  in  sep- 
ticemia. 

6.  Evidences  of  Metastases. — These  are  very  important  to  recognize, 
and  have  been  referred  to  above.     Pulmonarv  metastases  reveal  them- 
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selves  clinically  by  the  presence  of  dyspnea,  cough,  and  blood-tinged 
sputum.  If  many  abscesses  exist,  the  physical  signs  of  a  lobular  pneu- 
monia are  found,  or  evidences  of  a  pleurisy.  Embolic  abscesses  in  the 
spleen  cause  localized  pain  and  enlargement  of  the  organ.  Metas- 
tases in  the  liver  produce,  if  small,  local  peritoneal  friction  sounds  and 
tenderness.  If  larger,  they  cause  increased  dullness,  swelling,  and 
jaundice.  Metastases  in  the  skin,  parotid,  thyroid,  testis,  bones,  and 
joints  are  easily  recognized.  A  metastatic  brain  abscess  is  very  rare  and 
can  only  be  diagnosed  if  it  causes  focal  or  general  symptoms  or  intra- 
cranial pressure. 

7.  Appearance  oj  Wound. — The  secretion  is  diminished,  the  granula- 
tions appear  pale,  or  flabby  and  necrotic. 

8.  Blood. — In  pyemia  there  is  marked  leukocytosis,  while  in  malaria 
and  typhoid  there  are  normal  relations  or  leukopenia. 

In  the  differential  diagnosis  oj  pyemia  and  septicemia  from  other 
affections  one  must  remember  the  following : 

Acute  suppurative  osteomyelitis. 

Acute  septicopyemia  from  gonorrhea. 

Typhoid  fever. 

Ulcerative  endocarditis. 

Malaria. 

Acute  lymphatic  leukemia. 

Acute  Hodgkin's  disease. 

Pyelonephritis  and  perinephritic  abscess. 

Septic  pharyngitis. 

The  profound  anemia  and  the  intermittent  fever  sometimes  seen  in 
rapidly  growing  carcinoma  may  resemble  chronic  pyemia. 

Tetanus.. — This  comphcation  of  accidental  wounds  occurs  far  less 
frequently  at  the  present  time  than  in  the  preantiseptic  era.  It  most  com- 
monly follows  wounds  of  the  hands  and  feet,  especially  those  in  which 
the  wound  of  entrance  in  the  skin  is  comparatively  small  and  closes  at  an 
early  period,  thus  permitting  the  anaerobic  tetanus  germ  to  multiply  in  a 
closed  cavity. 

The  possibiHty  of  symptoms  of  tetanus  developing  must  always  be 
borne  in  mind  in  punctured  or  blank  cartridge  wounds,  in  crushing 
injuries  of  the  extremities,  and  in  compound  fracture,  whenever  there  is 
any  likelihood  of  street,  garden,  or  stable  dirt  having  been  carried  into 
the  wound. 

Tetanus  may  appear  cHnically  in  several  forms,  viz.:  {a)  A  very 
acute  jorm,  in  which  the  symptoms  appear  during  the  first  eight  days  and 
the  patients  die  within  twenty-four  to  forty-eight  hours  after  onset  of  the 
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tetanus  symptoms.  This  class  embraces  about  33  per  cent,  of  the  cases. 
(b)  The  typical  form,  in  which  the  first  symptom  appears  between  the 
eighth  and  fifteenth  days  after  reception  of  the  injury.  About  45  per 
cent,  of  the  cases  belong  in  this  group,  (c)  The  subacute  or  chronic  form, 
in  which  the  first  sign  (lockjaw)  appears  in  the  third  or  fourth  week  after 
the  injury.  This  form  embraces  the  remaining  22  per  cent,  of  the  cases. 
In  spite  of  the  variation  in  the  time  of  onset  and  intensity  of  the  in- 
dividual symptoms  in  these  three  groups,  there  are  certain  constant  signs 
from  which  a  positive  diagnosis  can  be  made.     They  are : 

1.  A  tonic  spasm  of  the  muscles  of  mastication,  known  as  trismus,  so 
that  the  patient  is  unable  to  open  the  mouth,  a  symptom  so  prominent  that 
the  disease  is  called  by  the  laity,  lockjaw.  This  symptom  is  gradual  in  its 
development.  The  patient  is  at  first  able  to  open  and  close  the  mouth, 
but  not  fully.  This  lack  of  control  of  the  voluntary  muscles,  due  to  their 
spasmodic  contraction,  spreads  to  the  muscles  of  the  back  of  the  neck,  so 
that  the  neck  cannot  be  flexed.  The  rigidity  soon  extends  to  the  back  and 
abdominal  muscles.  These  become  very  hard  and  almost  board-Hke 
from  the  tetanic  contraction.  The  trunk  becomes  overextended  through 
the  spasm  of  the  back  muscles,  so  that  the  patient's  weight  rests  upon  the 
head  and  heels,  a  position  called  opisthotonos.  When  the  spasm  affects 
the  muscles  of  the  tongue,  pharynx,  larynx,  and  those  of  respiration,  the 
speech  becomes  indistinct,  and  is  accompanied  by  marked  dyspnea. 
Asphyxia  may  occur  from  spasm  of  the  glottis. 

2.  The  second  important  symptom  of  tetanus,  viz.,  increased  reflex 
irritabihty  and  convulsions  of  a  tonic  and  clonic  character,  appears  soon 
after  the  trismus  in  those  cases,  in  which  death  does  not  occur  in  twenty- 
four  to  forty-eight  hours  after  onset  of  the  first  symptom.  These  spasms 
vary  in  duration  and  affect  all  of  the  tonicafly  contracted  muscles. 
Every  irritation,  such  as  a  current  of  air  or  touching  the  patient,  excites  a 
convulsion. 

3.  The  temperature  is  high,  as  a  rule  in  tetanus,  but  there  may  be 
little  or  no  elevation.  There  is  a  special  class  of  cases,  called  head  or 
cephalic  tetanus,  which  follow  wounds  of  the  head,  especially  those  around 
the  eye  or  of  the  cranial  nerves.  The  most  prominent  symptoms  of  this 
form  are  the  appearance  of  spasms  of  the  muscles  of  deglutition  and  a 
paralysis  of  the  facial  muscles  on  the  side  of  the  injury,  in  addition  to 
the  trismus  or  lockjaw.  To  this  form  of  tetanus  the  name  of  tetanus 
hydro phobicus  still  clings,  on  account  of  its  resemblance  to  true  hydro- 
phobia. 

Differential  Diagnosis  of  Tetanus. — (a)  In  strychnin  poisoning  the 
rigidity  does  not  persist  in  the  intervals  between  convulsions,  and  the  jaw 
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muscles  are  not  the  first  ones  affected,  as  is  almost  invariably  the  case  in 
tetanus.  The  muscles  of  mastication  may  not  be  involved  at  all  in 
strychnin  poisoning,  (b)  In  tetany,  the  hands  are  held  in  a  peculiar 
position,  the  wrists  being  flexed  and  the  fingers  extended  at  the  interpha- 
langeal,  but  flexed  at  the  metacarpo-phalangeal  joints.  The  tonic 
spasms  occur  at  regular  intervals,  involve  the  extremities  chiefly,  and  there 
are  no  general  convulsions.  Tapping  upon  the  facial  muscles  or  pres- 
sure upon  the  bend  of  the  elbow  or  at  the  back  of  the  knee  will  often 
cause  the  spasm  to  appear,  (c)  In  symptomatic  lockjaw  due  to  reflex 
irritation  of  one  of  the  branches  of  the  fifth  nerve,  there  is  inability  to  open 
the  mouth,  as  the  result  of  reflex  contraction  of  the  masseter  muscle. 
There  is  no  history  of  a  wound,  no  general  rigidity,  or  spasms,  and  no  rise 
of  temperature.  An  examination  of  the  mouth  will  soon  enable  a  correct 
diagnosis  to  be  made.  This  reflex  trismus  is  often  due  to  a  stomatitis, 
either  from  lack  of  care  of  the  mouth,  the  use  of  mercury,  or  the  irrita- 
tion due  to  the  eruption  of  a  wisdom-tooth. 

Hydrophobia.— This  disease  occurs  rarely  as  a  comphcation  of 
wounds  of  the  face  and  extremities,  but  its  early  recognition  is  im- 
portant. The  proportion  of  persons  in  whom  the  disease  develops  is 
greater  after  bites  from  wolves  (40  per  cent.)  than  from  dogs  (5  to  15  per 
cent.).  The  average  period  of  incubation  is  four  to  six  weeks,  rarely 
less  (thirteen  to  eighteen  days).  A  period  of  incubation  of  three  to  six,  or 
even  from  six  to  twelve  months  is  rare.  As  in  the  case  of  tetanus,  there 
are  no  local  changes  in  the  wound  which  indicate  the  development  of  the 
disease.  The  wound  appears  red  and  swollen,  and  if  it  has  healed  may 
reopen  and  secrete  a  thin  turbid  pus.  Whenever  possible  after  a  person 
has  been  bitten,  the  animal  should  not  be  killed,  but  kept  under  observation 
for  the  purpose  oj  noting  the  development  of  the  symptoms  of  the  disease. 

In  man,  the  diagnosis  is  usually  not  made  until  the  patient  becomes 
very  irritable,  this  condition  being  accompanied  by  a  spasm  of  the  muscles 
of  the  larynx  and  those  of  deglutition.  When  the  patient  is  given  some 
water  to  drink,  the  spasmodic  and  painful  contractions  of  the  pharyn- 
geal muscles  cause  it  to  be  expelled,  so  that  the  very  sight  of  water 
becomes  repulsive. 

The  diagnosis  can  be  made  from :  (a)  The  history  of  the  bite  of  an 
animal,  even  though  it  occurred  weeks  to  months,  prior  to  the  onset  of 
the  symptoms,  {b)  A  period  of  mental  depression,  followed  by  one  of 
great  mental  irritabihty  and  anxiety,  (c)  The  onset  of  the  typical  spasm 
of  the  muscles  of  deglutition  whenever  water  is  seen  or  an  attempt  made  to 
swallow  it.  The  patient  can  still  swallow  soHds  at  first,  but  not  liquids. 
{d)    There  is  increased  reflex  excitabiHty,  not  only  of  the  sense  of  sight  for 
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water,  but  also  of  other  special  senses,  like  those  of  smell,  taste,  etc.,  and 
of  the  sexual  organs.  Exhaustion  from  insomnia,  with  rapid  increase  in 
the  pulse  and  respiration,  gradually  appears  and  is  followed  by  death. 
The  only  condition  which  needs  to  be  mentioned  in  the  differential 
diagnosis  is  that  of  the  so-called  cephalic  or  tetanus  hydrophohicus 
described  on  page  619,  especially  when  it  follows  a  dog  bite.  In  this  dis- 
ease, there  is  the  history  of  a  wound  of  the  head  or  one  involving  one  of  the 
cranial  nerves,  accompanied  by  paralysis  of  the  facial  muscles  and  tris- 
mus. In  head  tetanus  and  true  hydrophobia  there  is  spasm  of  the 
muscles  of  deglutition,  so  that  in  some  cases  the  diagnosis  depends  on  the 
trismus  in  tetanus.  Occasionally,  the  spasms  of  the  muscles  of  swallow- 
ing may  be  absent  and  yet  the  case  be  one  of  true  hydrophobia. 

Symptoms  of  difficulty  in  swallowing  may  appear  in  hysterical  per- 
sons some  weeks  after  being  bitten  by  a  dog.  The  clinical  picture  may 
at  first  resemble  that  of  the  genuine  disease,  but  careful  observation  and 
a  search  for  other  stigmata  of  hysteria  will  soon  clear  up  the  diag- 
nosis. 

Anthrax. — This  complication  of  wounds  has  been  referred  to  on 
page  102.  It  may  follow  wounds  of  the  face,  hands,  or  arms.  In  ad- 
dition to  this  external  or  cutaneous  form,  there  are  two  other  rarer  clinical 
forms,  the  alimentary  and  pulmonary.  These  latter  are  fully  de- 
scribed in  text-books  on  internal  medicine.  The  cutaneous  form  ap- 
pears either  as  a  pustule  or  as  a  rapidly  spreading  edema.  The  period 
of  incubation  varies  from  two  to  fourteen  days,  and  upon  inquiry  one 
can  usually  obtain  the  histor}--  of  a  wound  received  while  handling  wool, 
sheepskins,  infected  meat,  or  manure. 

In  man,  the  diagnosis  of  anthrax  can  usually  be  made  from  the  rapid 
change  in  the  appearance  of  the  wound.  The  site  of  inoculation  begins 
to  swell  and  itch  as  it  does  after  an  insect-bite.  A  blister  appears  at  the 
apex  of  the  papule  and  the  area  of  induration  around  the  wound  of  inoc- 
ulation rapidly  increases  in  extent,  is  of  a  bluish-red  color,  and  becomes 
covered  with  vesicles.  At  the  center  of  the  area  of  infiltration,  a  black, 
gangrenous  slough  appears  and  rapidly  increases  in  size.  The  in- 
fection soon  extends  into  the  adjacent  lymph- vessels  and  regional  lymph- 
nodes.  Lymph- vessel  involvement  causes  red  streaks  of  lymphangitis 
to  appear,  while  lymph-node  infection  is  followed  by  pain  and  swelhng 
of  the  regional  nodes. 

Accompanying  these  local  changes,  there  is  high  fever,  severe  head- 
ache, dehrium,  a  rapid  weak  pulse,  and  other  septic  symptoms,  such  as 
diarrhea.  Death  may  occur  quite  early.  The  process  may  remain  a 
local  one,  and  instead  of  a  central  slough  with  a  rapidly  spreading  area 
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of  induration,  covered  with  vesicles,  one  may  simply  find  (a)  a  fev^  ves- 
icles with  moderate  inflammatory  induration  or  (b)  a  small  gangrenous 
center  or  (c)  a  pecuHar  edema,  the  so-called  anthrax  edema.  In  the 
latter,  the  sweUing  spreads  very  rapidly,  especially  where  the  connective- 
tissue  fibers  are  loosely  arranged  under  the  skin.  The  edematous  area 
is  of  a  dark  bluish  color,  and  may  be  followed  by  extensive  gangrene. 

The  diagnosis  can  usually  be  confirmed  in  all  of  the  above  forms,  by 
the  rapidity  of  the  induration  and  sloughing,  the  occupation  of  the  patient, 
and  finding  the  bacilli  either  in  cover-slip  preparations  or  by  culture  tests. 

Glanders. — This  disease  may  appear  in  such  an  atypical  manner 
and  so  unexpectedly  that  a  short  description  of  its  principal  diagnostic 
features  is  necessary. 

If  the  disease  is  inoculated  through  a  cutaneous  wound  in  man, 
the  wound  soon  ulcerates,  and  there  is  early  swelling  and  tenderness  of 
the  adjacent  lymph-nodes.  The  local  ulceration  spreads  and  greatly 
resembles  a  soft  chancre.  Soon  after  this,  red  papules  (farcy  buds) 
appear  in  various  parts  of  the  body,  and  soon  form  abscesses  with  re- 
sultant ulcers  in  the  skin  or  deeper  tissues.  Accompanying  these  signs 
of  a  pyemia  there  is  a  thin  mucopurulent  discharge  from  the  nose. 
Symptoms  of  septicopyemia  appear  in  the  majority  of  cases,  followed  by 
death.  Less  often  the  clinical  picture  is  that  of  articular  rheumatism  or 
typhoid  fever.  In  the  chronic  form  the  same  symptoms,  viz.,  widely 
scattered  areas  of  induration  and  abscess  formation,  appear,  accom- 
panied by  milder  septic  symptoms.  The  diagnosis  can  only  be  made  by 
considering  the  occupation  of  the  patient  and  finding  the  characteristic 
glanders  bacillus  in  the  nasal  discharge  or  in  the  pus. 


Surgical  Diseases  of  the  Extremities, 
affections  of  the  skin  and  subcutaneous  tissues. 

Ulcers. — Ulcers  are  more  frequently  found  upon  the  lower  than  upon 
the  upper  extremities.  In  the  diagnosis  of  the  cause  and  nature  of  an 
ulcer,  the  following  must  be  considered: 

(a)  The  previous  history  should  be  carefully  taken  to  ascertain  the 
circumstances  attending  the  first  appearance  of  the  ulcer,  whether  it 
followed  trauma  or  pressure,  or  whether  it  appeared  spontaneously. 
The  duration  of  the  ulcer  and  its  lack  of  tendency  to  heal,  or  its  steady 
growth  in  size,  are  data  of  considerable  value.  The  history  will  also 
throw  light  on  any  constitutional  disease,  such  as  syphihs,  tuberculosis, 
diabetes,  or  spinal-cord  affections. 

{b)  The  examination  of  the  edges  of  the  ulcer  as  to  the  degree  of 
induration  and  whether  these  edges  are  steep  or  undermined. 
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{c)  The  form  of  the  ulcer,  whether  irregular,  serpiginous,  or  reniform. 

{d)  The  floor  of  the  ulcer,  as  to  the  degree  of  sloughing,  and  the  nature 
of  the  granulations  covering  it. 

{e)  The  examination  of  the  limb  for  varicose  veins,  for  eczema,  for 
evidences  of  arteriosclerosis,  for  syphiHtic  periostitis,  etc. 

The  chief  varieties  of  ulceration  which  occur  on  the  skin  of  the  ex- 
tremities, and  their  clinical  charac- 
teristics are: 

1.  Traumatic  Ulcers. — These 
occur  in  persons  with  a  lowered 
degree  of  resistance,  or  in  limbs  in 
which  considerable  venous  stasis 
exists.  In  such  individuals  a 
wound  may  heal  so  slowly  that 
epidermization  is  retarded,  the 
edges  become  indurated  and  the 
granulation  tissue  flabby.  In  such 
persons,  the  diagnosis  is  not  diffi- 
cult if  there  is  a  distinct  history  of 
an  injury  with  loss  of  skin,  or  when 
it  follows  a  burn  or  freezing  of  the 
parts.  The  ulcers  present  no 
characteristic  appearances,  and  in 
the  absence  of  a  history,  a  diagno- 
sis as  to  the  cause  is  impossible. 
In  some  cases  the  ulceration  may 
spread  and  encircle  the  Hmb.  In 
these  a  condition  of  elephantiasis 
(Fig.  439)  often  accompanies  the 
ulcer,  forming  a  vicious  circle  and 
thus  increasing  the  ^-enous  conges- 
tion which  prevents  the  healing  of 
the  ulcer. 

2.  Varicose  Ulcers. — These  are 

usually  situated  on  the  front  of  the  lower  third  of  the  leg,  but  may  be 
located  over  the  malleoH.  They  are  irregular  in  form,  the  edges  are  rarely 
sharply  cut,  i.  e.,  steep,  and  the  floor  may  present  a  condition  varying 
from  a  dirty  sloughing  appearance  to  a  healthy,  red,  granulating  surface. 
The  skin  around  the  edges  is  usually  of  a  bluish-red  color,  and 
indurated.  It  may  show  evidences  of  extensive  brownish  pigmentation 
and  chronic  eczema. 


Fig.  429. — Varicose  Ulcer  of  Leg.     (See  text.) 


624 


THE    EXTREMITIES. 


The  diagnosis  can  be  made  from  the  presence  of  the  accompanying 
varicosities  in  the  area  of  distribution  of  either  the  internal  or  external 
saphenous  veins,  or  of  both.  Various  complications  may  call  for  recog- 
nition, such  as  acute  inflammation  of  the  skin  around  the  ulcer,  throm- 
bosis of  the  varicose  veins  (see  page  640)  leading  to  it,  or  an  erysipelas 
starting  from  the  edge  of  the  ulcer.     Carcinomatous  changes  may  also 

occur,  and  can  be  recognized  by 
the  rapid  spread  of  the  ulcerated 
area,  the  marked  induration  and 
elevation  of  its  edges,  and  the  en- 
largement of  the  regional  lymph- 
nodes  (Fig.  149). 

In  some  cases  varicose  ulcers, 
hke  the  more  chronic  variety  of 
traumatic  ulcer,  may  completely 
encircle  the  limb,  and  be  associ- 
ated with  elephantiasis  of  the 
entire  leg  from  the  knee  to  the 
foot. 

3.  Syphilitic  Ulcers. — If  the 
characteristics  of  these  are  borne 
in  mind,  there  is  usually  no  diffi- 
culty in  their  diagnosis.  Their 
outhne  is,  as  a  rule,  more  regular 
than  is  the  case  with  varicose  ul- 
cers. They  are  either  round  or 
serpiginous  or  kidney-shaped 
(Fig.  34).  Their  edges  are  usu- 
ally so  sharp  and  steep  that  they 
look  as  if  they  had  been  punched 
out  with  a  die.  The  floor  is  cov- 
ered with  sloughing  and  fetid 
granulation  tissue  and  the  ulcera- 
tion usually  extends  quite  deeply 
into  the  tissues. 
The  absence  of  a  history  of  trauma  and  a  negative  result  in  the  search 
for  evidences  of  varicose  veins  will  often  enable  a  differentiation  from 
these  two  varieties  of  ulcerations  to  be  made.  There  are  many  cases, 
however,  in  which  the  syphilitic  ulcer  appeared  after  an  injury  or  is  ac- 
companied by  varicose  veins.  In  such  cases  the  diagnosis  can  only  be 
made  if  (a)  there  is  a  clear  history  of  syphilis;   {h)  if  the  outline  and  edges 


Fig.  430. — Perforating  Ulcer  of  the  Foot  in  a 
Tabetic  Subject  (Matas). 
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are  as  just  described,  and  (c)  if  the  ulcer  shows  marked  improvement 
after  the  use  of  the  iodids;    (d)  if  the  examination  of  the  remainder  of 


Fig.  431. — Blastomycotic  Ulcerations  on  Dorsal  Surface  of  Lower  Third  of  Leg. 

Note  the  peculiar  warty  or  papillomatous  elevations  characteristic  of  this  variety  of  ulcer,  and  the  raised  edges 

showing  multiple  areas  of  softening  or  miliary  abscesses  in  which  the  organisms  are  most  frequently  found. 


the  body  reveals  evidences  of  syphilis  in  the  form  of  sharp-cut,  round  or 
reniform  scars  covered  with  parchment-like  fine  skin.     The  therapeutic 
test  is,  unfortunately,  not  an  absolutely  infallible  one,  since  many  vari- 
cose and  other  slowly  heal- 
ing ulcers  were  greatly  im-  .  --^ 
proved  through  the  stimu-                         *       "  ' 
lating    influence   of   anti- 
syphilitic  remedies. 

4.  Trophic  Ulcers. — 
These  are  the  result  of 
some  disease  of  the  per- 
ipheral or  central  nervous 
system.  They  usually  oc- 
cur on  the  sole  of  the  foot 
(especially  in  tabetic  pa- 
tients), over  the  head  of 
the  first  metatarsal  bone. 
Rarely  they  are  found 
upon  the  hand.  They 
present  a  round,  punched- 
out  appearance,  and  in- 
volve the  deeper  structures  of  the  foot,  including  the  bones.  In  every 
such  case,  an  examination  of  the  central  nervous  system  should  be  made 
40 


^ 


Fig.  432  — MiCROPHOTOGRAPH  bHOwiNG  Blastomycotic  Or- 
GANisMS  IN  Sputum  from  Patient  Shown  in  Fig.  431- 
(X  1200.) 
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for  evidence  of  disease  of  the  spinal  cord,  such  as  tabes  or  syringo- 
myelia. The  condition  has  also  been  called  mal  perforans  pedis.  It 
may  be  simulated  by  an  ulceration  due  to  necrosis  of  skin  over  an  in- 
fected bursa  in  the  same  location,  with  suppuration  and  ulceration  of 
the  overlying  skin, 

5.  Blastomycotic  Ulcers. — These  may  occur  either  on  the  upper  or 
lower  extremities,  but  more  often  on  the  latter  (Fig.  431).  Their 
presence  must  be  suspected  if  {a)  all  of  the  forms  of  ulcer  just 
described  have  been  excluded,  and  {h)  from  the  appearance,  viz., 
a  pecuHar  warty  or  papillomatous  surface,  especially  around  the 
edges;  {c)  from  the  history  of  contact  with  horse  manure,  etc., 
and  {d)  from  finding  the  characteristic  yeast  organisms  (Fig.  432)  in  the 


Fig.  433. — Tuberculosis  of  the  Skin  of  the  Left  Upper  Extremity. 
I,  Indicates  primary  focus  or  atrium  of  infection  from  a  tuberculous  steer;    2,  both  of  the  figures  2  are 
placed  upon  several  of  the  many  secondary  tuberculous  foci  along  the  course  of  the  lymph- vessels;  3,  tuberculous 
axillary  glands. 

secretion  or  in  the  miliary  abscesses  of  the  edge.  A  number  of  cases 
have  been  reported  during  recent  years  of  systemic  infection  with  blas- 
tomyces,  of  which  the  cutaneous  ulcers  were  only  a  part  of  the  clinical 
picture.  One  should  always  remember  the  possibility  of  such  general 
infections. 

6.  Tuberculous  Ulcers. — These  are  quite  rare  on  the  skin  of  the  ex- 
tremities except  when  associated  with  a  similar  affection  of  the  deeper 
structures.  They  can  be  recognized  by  the  characteristic  thin  bluish 
edges,  by  the  undermined  condition  of  the  latter,  by  the  caseous  degen- 
eration of  many  of  the  granulations  covering  its  surface,  and  the  pres- 
ence of  enlarged  regional  lymph-nodes. 

In  some  cases  of  infection  with  virus  from  cattle,  etc.,  the  process  may 


Fig.  434. — Senile  Gangrene. 
Note  sharp  line  of  demarcation. 
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begin  as  an  ulcer  on  the  fingers  and  spread  along  the  lymph- vessels  to 
the  groin  or  axilla,  causing  multiple  ulcerations  with  undermined,  thin, 
bluish  edges  and  cheesy  surface  (Fig.  433). 

In  some  forms  of  cutaneous  tuberculosis  the  ulceration  is  not  marked, 
but  instead  of  it  one  finds  a  condition  similar  to  that  mentioned  in  the 
blastomycotic  ulcers,  viz.,  papillomatous  excrescences.  The  latter,  how- 
ever, are  higher  and  more  apt  to  be  undermined  in  tuberculosis.  This  is 
the  form  commonly  known  as  the  verrucous  or  warty  variety  of  cutaneous 
tuberculosis. 

7.  Decubital  Ulcers. — These  may  be  recognized  from  their  appear- 
ance at  places  which  are  subjected  to  pressure,  such  as  the  heel,  the 
extensor  surfaces  of  the  toes,  the  malleoli,  amputation  stumps,  great 
trochanter,  and  tuberosity  of  the  ischium.     The  cause  should  always  be 


Fig.  435. — Bed-sores  in  a  Case  of  Fracture  of  the  Spine  ("International  Text-Book  of  Surgery")- 


searched  for,  viz.,  a  tight  or  ill-fitting  shoe,  disease  of  the  spinal  cord  or 
peripheral  nerves,  or  cachexia,  due  to  various  constitutional  causes,  such 
as  diabetes,  arteriosclerosis,  anemia,  etc. 

Gangrene. — Gangrene  occurs  far  more  frequently  in  the  lower  than 
in  the  upper  extremities.  In  the  diagnosis  of  gangrene,  one  must  con- 
sider not  only  the  chnical  phenomena,  but  also  the  etiology  of  the  process. 
The  mode  of  onset  of  gangrene  varies  somewhat,  according  to  the  cause. 
In  the  forms  known  as  senile  and  pre-senile  gangrene,  the  actual  necrosis 
is  preceded  by  more  or  less  severe  pain  for  a  considerable  period  before 
any  discoloration,  etc.,  of  the  Hmb  takes  place.  In  the  gangrene  due  to 
Raynaud's  disease  the  process  is  also  preceded  for  a  long  time  by  a  blu- 
ish tinge  of  the  fingers  or  toes,  which  may  or  may  not  be  followed  by 
actual  gangrene. 
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Gangrene  may  involve  one  or  more  toes  or  fingers,  or  an  entire  limb. 

It  may  at  other  times  ap- 
pear as  single  or  multiple 
patches.  In  the  majority 
of  forms  of  gangrene,  the 
direct  cause  is  a  cutting- 
off  of  the  blood-supply. 
The  result  is  the  same, 
whether  the  anemia  be  due 
to  an  obstruction  to  the 
flow  of  arterial  blood  or  in- 
jury to  the  artery  or  some 
infective  process  or  injury 
to  the  vein  which  prevents 
the  return  of  the  venous 
blood  of  the  Hmb.  In  a  rel- 
atively small  proportion  of 
cases,  the  gangrene  is  due 
to  infection  with  the  or- 
the  bacillus  of  malignant  edema  or 


Fig.  436. — Soles  of  Feet  in  Raynaud's  Disease. 

The  bluish-black  discoloration   of  beginning   gangrene  is  more 

marked  upon  the  right  than  upon  the  left  foot. 


ganisms  described  on  page  613,  viz 

bacillus  aerogenes    capsulatus 

of  Welch.  ' 

If  the  dead  tissue  remains 
dry,  we  speak  of  a  dry  gan- 
grene or  mummification.  If  it  r 
becomes  moist,  the  process  is 
termed  moist  gangrene  or 
sphacelus.  In  both  forms,  pu- 
trefaction may  occur,  so  that 
there  is  a  marked  fetid  odor 
accompanied  by  signs  of  toxe- 
mia from  absorption  of  the 
septic  products.  Clinically,  it 
is  useless  to  retain  the  terms 
dry  and  moist  gangrene,  since 
one  may  pass  into  the  other  and 
the  same  cause  may  at  one 
time  produce  one  form  and  at 
another  time  the  other  variety, 

the  difference  in  this  mode  of  action  being  more  one  of 
absence  of  infection  by  putrefactive  organisms. 


Fig. 


437.— Side  View  of  Feet  of  Patient  Suffering 
FROM  Raynaud's  Disease. 
The  bluish-black  discoloration  is  far  more  advanced  upon 
the  right  than  upon  the  left  foot. 
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The  diagnosis  of  the  presence  of  gangrene  itself  usually  presents  no 
difficulties.  The  part  may  become,  either  gradually  or  suddenly,  cold 
and  bluish.  Pressure  with  the  finger  over  the  discolored  area  shows  a 
very  slow  return  of  color.  This  bluish  discoloration  is  gradually  re- 
placed by  a  black  or  green  hue.  The  changes  in  color  may  be  hmited 
to  the  area  originally  involved,  or  the  process  gradually  spreads.  In 
every  form  of  gangrene,  except  those  due  to  infection  of  wounds  with 
gangrene-producing  organisms  (bacillus  of  malignant  edema  and  bacil- 
lus aerogenes  capsulatus),  a  line  of  demarcation  forms,  separating  the 
dead  from  the  living 
tissues.  Accompany- 
ing the  above  local 
changes  one  finds  in 
some  of  the  forms,  es- 
pecially in  those  due  to 
obstruction  or  to  in- 
jury of  the  artery  of 
the  limb,  an  absence  of 
pulsation  in  the  vessel 
at  the  points  where  it 
it  is  normally  to  be 
felt. 

The  constitutional 
disturbances  var}' 
greatly.  In  some, 
they  are  very  marked, 
while  in  others  they  are 
slight. 

When  present,  they 

are  due  to  Seutic  intOX-  ^^*^*  ^^^^ — enormous  elephantiasis  of  both  lower  extremities. 

^  (Dr.  W.  A.  Evan's  case.) 

ication  or  to  septice- 
mia, and  have  been  fully  described  on  pages  615  and  616. 

After  a  diagnosis  of  the  existence  of  gangrene  has  been  made,  the  next 
question  is  to  determine  its  cause.  By  a  process  of  exclusion  one  must 
rule  out  one  after  the  other  of  the  following  forms,  viz. :  (a)  Senile  and  pre- 
senile; (b)  diabetic;  (c)  injury  to  arteries  and  veins;  (d)  freezing;  (e) 
embohsm;  (/)  gangrene  following  one  of  the  infectious  diseases;  (g) 
symmetrical]  gangrene  or  Raynaud's  disease;  (h)  so-called  idiopathic 
multiple  gangrene;    (i)  ergotism;    (j)  carbolic  acid  gangrene. 

The  principal  diagnostic  points  of  these  different  forms  of  gangrene 
are  as  follows : 
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(a)  Senile  Gangrene. — This  may  occur  after  a  slight  injury,  and  is 
often  preceded  by  severe  pains  in  the  hmb,  or  a  feeling  of  numbness.  In 
other  cases  there  are  no  premonitory  signs,  and  the  first  warning  is  the 
appearance  of  a  gangrenous  spot  on  one  toe  or  on  the  dorsum.  Senile 
gangrene  is  invariably  a  disease  of  the  lower  extremities,  and  seldom 

extends  higher  than  the  mid- 
dle of  the  leg.  The  absence 
of  pulsation  in  the  dorsalis 
pedis,  posterior  tibial,  pop- 
liteal, and  femoral  arteries  is  a 
prominent  symptom.  It  may 
involve  one  or  both  limbs  (Fig. 

438). 

Presenile  Gangrene. — This 
occurs  in  middle-aged  or  even 
young  persons.  All  writers 
agree  that  the  cause  is  the  re- 
sult of  changes  in  the  intima 
with  occlusion  of  the  vessel,  in 
the  same  manner  as  in  the  true 
senile  form.  The  predispos- 
ing causes  are  tobacco,  alco- 
hol, syphiHs,  trauma,  and  dia- 
betes. The  gangrene  is  often 
preceded  by  a  group  of  symp- 
toms termed  intermittent  clau- 
dication, first  described  by 
Charcot,  in  1859.  The  pa- 
tients complain  of  stiffness  and 
pain  in  the  calf  of  the  leg  on 
walking,  so  that  they  Hmp. 
The  foot  and  leg  show  ex- 
treme pallor  on  walking.  In 
some  cases  an  ulcer  may  ap- 
pear on  the  toes,  which  grad- 
ually increases  in  size,  and  is  very  painful.  There  is  no  pulsation  in  the 
arteries  at  an  early  stage. 

{h)  Diabetic  Gangrene. — There  are  two  distinct  forms,  the  inflam- 
matory and  non-inflammatory,  as  is  the  case  in  senile  gangrene.  In  the 
inflammatory  form  there  is  considerable  edema,  tenderness  and  febrile  re- 
action, with  gradual  spreading  of  the  gangrene.     In  the  non-inflamma- 


FiG.  440. — General   Keloidal  Disease  in  a  Negro 
WITH  MoLLUscuM  FiBROsuM  (Matas). 
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tory  form,  the  process  is  slower  and  there  is  a  mummification.  Both 
varieties  of  diabetic  gangrene  are  due,  not  to  the  diabetes  itself,  but, 
in  the  majority  of  cases,  to  the  coexisting  arteriosclerosis.  The 
diagnosis,  therefore,  of  this  form  can  only  be  made  by  examining  the 
urine  for  the  presence 
of  sugar. 

(c)  Gangrene  from 
Injury  to  the  Arteries 
or  Veins  of  a  Limb. — 
Attention  has  been 
called  to  this  form  of 
gangrene  on  page  506. 
The  diagnosis  of  this 
form  can  be  made  if 
the  changes  in  the  color 
of  a  limb,  accompanied 
by  absence  of  pulsa- 
tion in  its  palpable 
arteries,  follow  within 
a  few  hours  to  several 
days  after  an  injury. 
It  is  especially  fre- 
quent after  supracon- 
dyloid  fractures  of  the 
femur,  or  separation  of 
the  lower  epiphysis, 
and  also  after  severe 
crushing  injuries  of 
the  upper  or  lower 
extremities. 

(d)  Gangrene  from 
Freezing. — This  cause 
can  be  readily  recog- 
nized from  the  history, 
although     the    possi- 

biHty  of  this  variety  occurring  in  a  person  suffering  from  arteriosclerosis 
or  diabetes  must  not  be  forgotten. 

(e)  Embolic  Gangrene. — This  form  is  due  to  the  blocking  of  the 
lumen  of  one  of  the  larger  arteries,  such  as  the  brachial,  femoral,  or 
popliteal.  It  occurs  in  elderly  persons  as  the  result  of  an  endo- 
carditis.    The  gangrene  of  the  limb  occurs  far  more  rapidly  than  in 


Fig.  441. — Anterior  View  of 
Same  Patient  Shown  in 
Fig.  442. 

Note  the  many  pedunculated 
fibromata. 


Fig.  442. — Posterior  View  of 
Marked  Case  of  Multiple 
Fibroma  Molluscum. 
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the  senile  form,  and  can  only  be  distinguished  from  it  by  its  sudden  on- 
set and  the  presence  of  evidences  of  valvular  heart  disease  or  of  arterio- 
sclerosis. 

(/)  Gangrene  in  the  Course  of  the  Injections  Diseases. — It  is  most 
often  due  to  an  infective  process  in  the  artery  with  or  without  accom- 
panying venous   thrombosis.     It  occurs  in  typhoid,  typhus,  puerperal 

infection,  measles,  scarlati- 
na, pneumonia,  malaria,  and 
acute  articular  rheumatism. 
Of  all  of  these,  those  com- 
plicating typhoid  constitute 
the  majority  (forty-four  of 
sixty-eight  cases,  collected 
by  Barraud^).  The  clinical 
signs  are  the  same  as  those 
of  other  forms  of  gangrene. 
The  diagnosis  can  be  made 
from  the  gangrene,  absence 
of  pulsation,  and  the  history 
of  the  preceding  infectious 
disease. 

{g)  Gangrene  due  to 
Raynaud^s  Disease. — This 
form  can  be  recognized  from 
the  history  of  a  bluish  dis- 
coloration of  either  the  fin- 
gers or  toes,  or  both,  accom- 
panied by  severe  pain  for 
years  before  the  onset  of  the 
gangrene.  The  latter  is 
characterized  by  its  sym- 
metrical distribution  (Fig. 
436).  The  bluish  or  as- 
phyctic hue  is  often  very 
marked  in  the  adjacent  skin  or  toes.  The  disease  may  not  be  confined 
to  the  extremities,  but  involve  symmetrical  areas  on  the  trunk. 

Of  the  other  forms  of  gangrene,  the  diagnosis  of  those  due  to  carbolic 
acid  or  ergotism  can  only  be  made  from  the  history  of  the  use  of  these 
drugs.  Gangrene  due  to  ergotism  is  very  rare,  and  the  gangrene  re- 
sulting from  the  application  of  even  weak  solutions  of  carboHc  acid  is  in- 

^  "  Deutsche  Zeitschrift  f.  Chirurgie,"  vol.  Ixxiv. 


Fig.  443- 


-Posterior  View  of  a  Case  of  Diffuse  Multiple 
Cutaneous  Fibromata.     (See  text.) 
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frequent,  since  the  latter  is  seldom  used  as  a  wet  dressing  at  the  present 
time. 

The  diagnosis  of  idiopathic  multiple  gangrene  should  only  be  made 
if  all  of  the  above-named  causes  of  gangrene  have  been  carefully  excluded. 
Many  case  of  gangrene  without  any  obvious  cause  have  been  reported  in 
young  or  middle-aged  persons. 


Surgical  Diseases  of  the  Skin. 

Elephantiasis. — This  chronic  diffuse  hypertrophy  of  the  skin  has 
already  been  referred  to  as  a  complication  of  extensive  ulcers  of  the  leg, 
especially  those  of  the  traumatic  va- 
riety. It  causes  enormous  enlarge- 
ment of  the  foot  and  leg,  or  of  the  en- 
tire limb.  At  times  both  lower  ex- 
tremities are  involved  (Fig.  439). 

The  limb  is  enormously  swollen,  is 
very  firm,  of  a  grayish  color,  and  cov- 
ered, especially  around  the  ankle  and 
upon  the  foot,  by  innumerable  pig- 
mented papillary  excrescences.  In 
places  deep  furrows  are  seen  interrupt- 
ing the  swelling.  It  is  a  disease  due 
to  pathologic  changes  in  the  lymph- 
vessels  of  the  skin,  consisting  of  great 
thickening  of  their  walls  and  cystic  dila- 
tation of  the  vessels  themselves. 

It  is  of  interest,  from  a  diagnostic 
point  of  view,  to  search  for  the  cause. 
In  some  cases  occurring  in  tropical 
climates,  it  is  due  to  the  filaria  san- 
guinis hominis,  which  obstructs  the 
lymph-vessels.  In  our  own  northern 
climate,  the  disease  may  be  due  (a)  to 
interference  with  return  circulation 
through  ulcers  which  almost  encircle 
the  limb;   (b)  to  chronic  inflammatory 

processes,  such  as  eczema.     Local  or  general  elephantiasis  may  also  fol- 
low removal  of  the  regional  lymph-nodes,  but  this  form  is  quite  rare. 

In  persons  suffering  from  this  condition  there  are  attacks  of  acute 
inflammation  of  the  thickened  area  from  time  to  time,  quite  analogous 
to  the  recurrent  attacks  of  inflammation  already  referred  to  as  occurring 


Fig.  444. — Sebaceous  Cyst  in  Poplitkal 
Space,  Resembling  Distended  Semi- 
membranosus Bursa. 
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in  lymphangiomata  (see  page  144).  The  limb  becomes  reddened,  very 
tender,  and  feels  hot.  The  swelling  is  increased,  and  these  symptoms  are 
accompanied  by  a  rise  in  temperature.  Such  attacks  last  from  a  few  days 
to  weeks,  and  then  the  symptoms  disappear. 

Keloid. — This  is  a  peculiar  tumor-like  formation  of  the  skin,  which 
either  develops  in  the  scar  of  some  wound  or  arises  spontaneously.  In 
the  former  case,  it  is  most  apt  to  occur  in  those  persons  having  a  history  of 
tuberculosis,  especially  in  the  negro  race.  They  may  be  limited  to  a 
scar,  or  may  grow  quite  diffusely.  The  spontaneous  form  is  rare,  and 
does  not  appear  on  the  extremities.  The  favorite  locations  are  over  the 
sternum  and  front  of  the  shoulders  (Fig.  440).  In  both  traumatic  and 
spontaneous  varieties,  the  appearance  and  slow  growth  are  the  same. 

The  keloid  feels  firmer  than  the  surrounding  skin,  above  whose  level 
it  rises  slightly.  It  is  of  a  dull  reddish  color,  and  extends  over  the  entire 
length  of  the  scar,  even  involving  the  cicatrices  following  the  suture  open- 
ings in  the  skin. 

Tumors  of  the  Skin  and  Subcutaneous  Tissue. — The  diagnosis  of 
tumors  of  the  skin  does  not  differ  from  that  of  similar  conditions  else- 
where. 

The  various  forms  of  tumors  which  occur  in  the  skin  of  the  extremities 

are: 

Benign.  Malignant. 

1.  Hemangioma  (capillary  and  venous).  i.  Sarcoma: 

2.  Lymphangioma.  (a)  Spindle-  and  round-celled. 

3.  Fibroma  (soft  and  hard).  (b)  Hemangiosarcoma. 

4.  Lipoma.  (c)   Lymphangiosarcoma. 

5.  Benign  epithelial  wart  (papilloma).  (d)  Mycosis  fungoides. 

6.  Moles  (congenital  and  acquired).  2.  Carcinoma: 

7.  Sebaceous  and  dermoid  cysts.  (a)  Malignant  warts. 

8.  Adenoma  of  sebaceous  or  sweat  glands.  (b)  Rodent  ulcers. 

(c)  Epithelioma  proper. 

(d)  Adenocarcinoma   arising   in  the 

sweat  and  sebaceous  glands. 

In  attempting  to  make  a  diagnosis,  the  following  points  must.be 
considered :  (a)  The  question  of  whether  the  tumor  has  grown  slowly 
or  rapidly;  (b)  the  period  when  first  noticed,  whether  at  birth,  before 
middle  age,  or  after  the  latter  period;  (c)  the  clinical  appearances;  (d) 
evidences  of  metastases,  and,  lastly,  (e)  the  results  of  the  microscopic 
examination. 

Of  the  above  tumors,  the  majority  of  those  in  the  benign  group  re- 
quire no  special  description  here. 

Hemangioma  and  lymphangioma  are  most  often  found  in  children, 
and  may  involve  an  entire  limb.     This  is  especially  true  of  the  upper  ex- 
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tremity.  The  diagnostic  features  have  been  described  on  pages  188  and 
189.  The  sojt  fibroma  is  usually  a  part  of  a  generalized  condition,  but 
may  occur  single,  as  small,  soft,  pedunculated  growths  (see  Fig.  442). 
The  hard  variety  must  be  distinguished  from  keloids.  It  is  smooth  and 
hard,  may  become  pedunculated,  and  appears  independently  of  scars. 

Adenomata  of  the  sweat  and  sebaceous  glands  are  found  chiefly  in  the 
axilla  as  a  hard,  round  nodule,  lying  just  beneath  the  skin.  They  may 
also  occur  upon  the  sides  of  the  nose  as  soft  tumors  which  not  infrequently 
undergo  malignant  changes. 

Sebaceous  and  dermoid  cysts  are  quite  rare  in  the  extremities,  but  the 
former  may  be  encountered  in  unexpected   locations    (see   Fig.  444). 
They  lie  just   beneath 
the  skin,  which  is  freely  j 

movable  over  them,  un- 
less they  have  become 
adherent  to  it. 

In  addition  to  the 
ordinary  papillary  wart 
often  found  on  the 
hands  and  feet,  a  fibro- 
papillary  hypertrophy 
may  occur,  which  at  first 
may  resemble  an  epithe- 
lioma, but  is  softer  and 
slower  in  growth.  The 
appearance  of  moles 
does  not  differ  from  that 
of  the  same  growths 
elsewhere.  They  may 
show  a  tendency  to  be- 
come malignant  by  ulceration,  especially  in  later  Hfe,  and  more  often  in 
those  having  a  smooth  than  a  warty  surface. 

Malignant  Tumors. — Of  these,  the  spindle-  and  round-celled  ^arct^wa/a 
quite  rarely  arise  from  the  connective  tissue  of  old  scars.  More  often 
they  have  their  origin  in  the  fasciae  between  the  skin  and  muscles.  They 
grow  very  rapidly,  as  a  rule,  especially  the  round- celled  variety,  and 
lift  up  the  overlying  skin. 

The  hemangiosarcomata  belong  to  the  peritheliomata,  and  represent 
a  malignant  change  in  a  previously  existing  hemangioma.  Often  the 
case  is  seen  when   a  history  of  such  a  preceding  angioma  cannot  be 


Fig.  445. — Cavernous  Hemangioma  or  Outer  Aspect  of  Right 
Gluteal  Region  (Greensf elder). 
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obtained,  and  the  diagnosis  of  its  nature  is  impossible  without  micro- 
scopic examination. 

The  lymphangio sarcomata  represent  a  mahgnant  change  either  in  a 
preexisting  lymphangioma  or  in  a  congenital  mole. 

The  malignant  tumors  oj  the  epithelial  type  are  not  difficult  to  diag- 
nose. They  all  show  an  indurated  base  and  adhesions  to  the  underlying 
structures.  The  ordinary  type  oj  epithelioma  usually  develops  in  old 
ulcers,  the  result  of  varicose  veins,  or  in  those  due  to  former  trauma  or  to 
burns.  Such  a  mahgnant  change  can  be  recognized  by  the  steady 
growth  of  the  ulcer,  and  the  marked  induration  of  its  base  and  edges. 

An  epithelioma  may  rarely  oc- 
cur as  a  primary  tumor  in  the 
skin  without  previous  ulceration 
(Figs.  149  and  150). 

Rodent  ulcers  occasionally 
develop  in  the  skin  of  the  ex- 
tremities. They  grow  very 
slowly,  and  do  not  produce  me- 
tastases in  the  regional  lymph- 
nodes,  as  do  the  other  forms  of 
superficial  carcinomata.  Adeno- 
carcinomata  oj  the  sweat  or  seba- 
ceous glands  are  both  very  rare 
tumors  in  the  extremities,  and 
would  be  most  likely  to  occur  in 
the  axilla  or  groin. 


Fig.  446. — Sarcoma  of  Dorsum  of  Foot. 
The  black  area  at  its  upper  level  was  an  area  of  ulcer- 
ation covered  with  granulation  tissue. 


DISEASES  OF  THE  ARTERIES. 

The  most  frequent  surgical 
diseases  of  the  arteries  are  in- 
flammations of  the  vessel  wall 
(arteritis)  and  aneurysms. 
An  arteritis  is  always  secondary  to  some  infective  focus  elsewhere. 
If  a  septic  embolus  lodges  in  an  artery  it  causes  a  suppurative  inflamma- 
tion of  the  wall  of  the  vessel  and  the  formation  of  an  abscess  around 
the  artery.  In  the  case  shown  in  Fig.  426  such  an  infection  followed 
suddenly,  after  the  onset  of  gangrene  of  the  lung,  the  embolus  lodging  in 
the  brachial  artery.  A  diagnosis  can  only  be  made  from  the  history  of 
the  existence  of  a  septic  focus  elsewhere,  followed  by  the  sudden  appear- 
ance of  evidences  of  infection  around  an  artery  of  the  extremities. 
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Aneurysms. 
Cirsoid  Aneurysms. — In  connection  with  diseases  of  the  scalp  it 
was  stated  that  the  majority  of  cirsoid  aneur}^sms  occur  in  the  frontal 
and  temporal  arteries.  They  have  also  been  observed  in  the  hands  and 
fingers,  being  more  common  in  women  than  in  men  in  the  proportion  of 
ten  female  to  six  male  in  the  sixteen  cases  collected  by  Wagner.^  The 
diagnosis  presents  no  difficulty.  The  tumor  is  soft,  compressible,  and 
pulsates,  and  one  can  feel  distinctly  the  outhne  of  the  vessels  composing  it. 


Fig.  447. — Epithelioma  of  Inner  Aspect  of  Right  Thigh  in  a  Woman  of  Fifty-five. 

On  auscultation,  one  hears  a  soft-blowing  intermittent  murmur.  Its 
differentiation  from  an  angioma  of  the  venous  type  and  from  an  arterio- 
venous aneurysm  has  been  discussed  on  page  75. 

Non-traumatic  Aneurysms  of  the  Larger  Vessels  of  the  Ex- 
tremities.— The  fact  that  an  aneurysm  may  follow  a  blow  upon  an 
artery  or  a  penetrating  wound  of  the  vessel,  with  rupture  of  its  coats,  has 
already  been  referred  to.  True  aneurysms  not  infrequently  occur  in  the 
larger  arteries  of  the  upper  and  lower  extremities,  being  due  to  athero- 
matous changes  in  the  vessel  wall.     In  such  patients,  the  history  of 

*  Beitrage  zur  klinischen  Chirurgie,  vol.  xi,  p.  49. 
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a  preceding  syphilis,  of  abuse  of  alcohol,  of  gout,  or  diabetes  is  usually 
to  be  obtained. 

There  is  no  longer  any  question  that  trauma  plays  a  certain  r61e  in 
these  cases,  since  they  most  often  occur  in  men  who  are  obhged  to  do 
hard  work.  Under  these  conditions  pathologic  arteries  are  more  hkely 
to  form  an  aneurysm. 

Of  a  total  of  five  hundred  and  ninety-one  aneurysms  collected  by 

Crisp,  three  hundred  and  eight 
were  found  in  the  arteries  of 
the  extremities.  These  in- 
volved the  pophteal  artery  in 
one  hundred  and  thirty-seven 
cases  and  the  femoral  in  sixty- 
six,  so  that  it  may  be  said  that 
aneurysms  affect  these  two  ves- 
sels more  frequently  than  any 
of  the  others  of  the  extremities. 
The  axillary  (sixteen  cases) 
and  brachial  (one  case)  and  the 
smaller  vessels  of  the  forearm 
and  leg  are  rarely  affected. 

Traumatic  Aneurysm. — 
The  diagnosis  of  a  traumatic 
aneurysm  does  not  differ  from 
that  of  the  non- traumatic 
already  given  except  in  these 
two  points :  (a)  There  is  usu- 
ally no  history  of  a  single  injury 
in  the  non- traumatic  forms, 
although  there  may  be  that  of 
repeated  ones,  and  (b)  the 
swelling  itself  is  more  apt  to 
be  circumscribed.  The  tumor 
is  usually  to  be  outhned  dis- 
tinctly; it  is  ovoid,  round,  or  spindle-shaped.  The  characteristic  signs 
of  aneurysms  are:  (a)  A  pulsation  which  is  expansile  in  character  and 
can  be  best  felt  by  grasping  the  tumor  between  the  thumb  and  index- 
finger  (see  Fig.  451).  This  pulsation  is  synchronous  with  that  of  the 
pulse  at  the  wrist  or  some  other  superficial  artery,  (b)  A  distinct  blowing 
murmur  is  to  be  heard  with  the  stethoscope  which  is  also  synchronous 
with  the  pulse.     The  tumor  itself  can  be  felt  in  the  majority  of  cases  to 


Fig.  448. — Popliteal  Aneurysm. 
The  arrow  points  to  the  prominence  over  the  middle 
of  the  popliteal  space  due  to  the  aneurysmal  sac.     Note 
the  dilated  and  varicose  condition  of  the  superficial  veins 
on  the  outer  aspect  of  the  same  limb. 
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be  directly  connected  with  the  artery  involved  and  a  peculiar  thrill  is  felt 
with  every  pulsation.  Pressure  upon  the  vessel  on  the  proximal  side  of 
the  aneurysm  causes  both  the  pulsation  and  murmur  to  be  diminished 
or  even  disappear. 

An  aneurysm  can  be  differentiated  from  pulsating  neoplasms,  es- 
pecially osteosarcomata.  The  latter  grow  more  rapidly  and  feel  harder 
than  an  aneurysm,  and  the  pulsation  is  more  diffuse,  and  not  expansile, 
but  has  a  more  lifting  character. 


Fig.  449. — Posterior  View  of  a  Case  of 
Non-traumatic  Popliteal  Aneurysm, 
Showing  Location  (Black  Circle)  of 
Prominence  at  Back  of  Knee 


Fig.  450. — Lateral  View  of  Non-traumatic  Popli- 
teal Aneurysm. 
The  black  arrow  points  to  the  prominence  at  the  back 
of  the  left  knee.     Same  case  shown  in  Fig.  449. 


Aneurysms  of  the  femoral  artery  can  be  differentiated  from  a 
femoral  hernia  or  a  psoas  abscess  by  the  absence,  in  both  of  the  latter, 
of  expansile  pulsation  and  a  murmur,  and  furthermore  by  the  fact  that  the 
tumor  in  the  case  of  a  femoral  hernia  or  psoas  abscess  can  usually  be  re- 
duced. In  the  case  of  a  psoas  abscess  the  sweUing  shows  more  distinct 
fluctuation,  and  there  are  evidences  of  spinal  disease. 

If  an  aneurysm  begins  to  show  evidences  of  infection  with  involve- 
ment of  the  surrounding  tissues  the  diagnosis  becomes  very  diiffcult. 
There  is  high  fever  present,  the  swelhng  does  not  pulsate,  and  there  are 
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all  the  local  evidences  of  a  phlegmon.  In  a  case  occurring  in  the  service 
of  one  of  my  colleagues  an  aneurysm  of  the  femoral  artery  ruptured 
spontaneously  and  the  patient  succumbed  to  the  hemorrhage,  some 
hours  after  incision  was  made  in  the  infected  area,  the  diagnosis  being 
a  deep  infection  of  the  thigh.  In  case  of  doubt  it  is  always  best  to  ob- 
serve the  case  a  few  days  before  making  a  diagnosis. 


DISEASES  OF  THE  VEINS. 
Phlebitis  and  Thrombosis. — Inflammation  of  a  vein  involves  all 
of  the  coats  of  the  vessel  and  the  tissues  immediately  surrounding  it. 

The  disease  occurs  in  an 
acute  and  subacute  form. 
The  acute  form  can  be  rec- 
ognized by  the  presence  of 
marked  redness  of  the  skin 
over  the  vein,  great  tender- 
ness on  pressure,  and  swell- 
ing of  the  soft  tissues  around 
the  vein.  The  outline  of 
the  vein  itself  can  be  felt  as 
an  extremely  tender  cord, 
especially  if  a  superficial 
vein  like  the  internal  saph- 
enous is  involved.  Accom- 
panying these  local  phe- 
nomena there  is  high  fever, 
prostration,  and  rapid  pulse. 
If  septic  emboli  become  de- 
tached and  float  into  the 
circulation,  a  pyemia  results 
(page  617).  Such  virulent 
cases  are  fortunately  rare. 
In  the  majority  of  cases  of  phlebitis,  the  disease  runs  a  subacute  or 
chronic  course.  The  chief  diagnostic  points  are  (a)  the  presence  of 
pain  and  tenderness  along  the  course  of  the  vein ;  (b)  edema  of  the  limb 
below  the  point  of  thrombosis,  if  the  thrombosis  involves  the  deeper  veins; 
(c)  if  the  vein  is  a  superficial  one,  it  can  be  felt  as  a  tender  firm  cord.  If 
the  condition  occurs  as  a  complication  of  varicose  veins,  the  latter  become 
very  tender  and  hard,  the  thrombi  occupying  every  portion  of  the  vari- 
cosities.    The  skin  over  them  is  red  and  exceedingly  sensitive  to  the 


Fig.  451. — ^Anterior  View  of  External  Iliac  (i)  and 
Femoral  (2)  Aneurysms,  showing  Method  of  Pal- 
pation OF  AN  Aneurysmal  Sac  for  Expansile  Pul- 
sation. 
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touch.  A  subacute  phlebitis  is  apt  to  follow  (a)  an  infection  of  the 
soft  parts  of  an  extremity;  (b)  any  one  of  the  acute  general  infections, 
such  as  typhoid,  pneumonia,  rheumatism,  or  (c)  occur  in  alchohsm,  or 
{d)  as  a  phlegmasia  alba  dolens  in  puerperal  infection. 

Even  if  the  inflammatory  symptoms  disappear,  the  edema  of  the 
extremity  may  persist  for  months  to  years. 

A  not  infrequent  compHcation  of  a 
thrombophlebitis  of  the  deeper  veins  of 
the  lower  extremity  is  the  appearance  of 
ulcers  (page  641)  which  are  very  resistant 
toward  treatment. 

Thrombophlebitis  may  occur  after 
operations  and  show  no  clinical  signs  ex- 
cept a  slight  local  tenderness.  Even  the 
latter  may  be  absent,  and  the  first  symp- 
tom may  be  the  onset  of  symptoms  of  pul- 
monary emboHsm  described  as  a  post- 
operative complication  on  page  794. 

Varicose  Veins. — This  condition  is 
almost  exclusively  confined  to  the  lower 
extremities,  although  it  also  occurs  in  the 
veins  of  the  spermatic  plexus  as  a  varico- 
cele. It  affects  chiefly  the  internal  saphe- 
nous vein;  less  often  the  external  saphe- 
nous vein. 

In  the  majority  of  cases,  varicose  veins 
cause  no  symptoms  until  complications 
appear.  In  a  small  percentage  of  cases 
attention  is  first  called  to  their  presence 
by  the  occurrence  of  pain  referred  along 
the  line  of  the  vein.  If  uncomphcated, 
the  varicose  veins  can  be  felt  as  soft  tor- 
tuous cords.  The  sldn  over  them  is 
stretched  so  that  the  bluish  color  of  the 
vessel  shows  through.     At  times,  the  most 

prominent  mass  is  found  over  the  internal  condyle  of  the  femur.  The 
individual  dilatations  may  be  large  enough  to  simulate  cystic  tumors  or 
other  conditions.  This  tumor-like  dilatation  is  especially  seen  near  the 
saphenous  opening  in  Scarpa's  triangle.  The  soft  dilatation  of  such  a 
varicosity  of  the  internal  saphenous  at  Scarpa's  triangle  may  resemble  a 
femoral  hernia  (see  page  477)   or  a  psoas  abscess.      One  of  the  best 


Fig.    452. — Varicose    Veins    ("  Inter- 
national Text-Book  of  Surgery")- 
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methods  of  determining  the  extent  of  the  varicosities  is  to  compress  the 
main  trunk  of  the  internal  saphenous  vein  at  the  middle  of  the  thigh. 
The  chief  complications  of  varicose  veins  are  (i)  ulceration;  (2)  sub- 
acute phlebitis,  v^ith  the  formation  of  thrombi  and  phlebohths;  (3) 
hemorrhage  from  rupture  of  a  varicosity;  (4)  chronic  eczema  and  pig- 
mentation of  the  limb,  with  the  development  of  an  elephantiasis.     Vari- 


FiG.  453. — Method  of  Palpating  the  Axillary  Lymph-nodes. 
The  same  method  may  be  used  in  both  sexes.     The  patient's  arm  is  laid  upon  the  examining  arm  of  the 
surgeon,  after  the  fingers  of  the  latter  have  been  passed  along  the  thoracic  wall  to  the  apex  of  the  axilla.     In 
this  manner  the  axillary  fascia  is  relaxed  and  the  examining  fingers  can  be  inserted  much  higher  than  by  any 
other  method. 

cosities  oj  the  deeper  veins  can  be  recognized  {a)  by  the  presence  of  edema 
around  the  ankle  without  other  ascertainable  cause;  (6)  the  dilatation 
of  the  finer  veins  of  the  dorsum  of  the  foot. 


DISEASES  OF  THE  LYMPH-VESSELS. 
Acute  lymphangitis  has  been  referred  to  in  connection  with  infection 
of  the  extremities  (see  page  612).     Its  presence  can  be  recognized  by  the 
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occurrence  of  a  red  streak  in  the  skin,  leading  from  the  seat  of  infection  to 
the  axilla  or  groin,  as  the  case  may  be.  The  inflamed  lymph- vessel  can 
also  be  palpated  as  a  firm,  tender  cord,  lying  just  beneath  the  skin.  Ab- 
scesses may  form  in  the  course  of  the  vessel  opposite  its  valves. 

Chronic  lymphangitis  occurs  in  the  extremities  chiefly  in  a  tuber- 
culous form  (Fig.  433).     The  atrium  of  infection  may  be  on  the  hand  or 


Fig.  454. — Method  of  Palpating  the  Cubital  Lymph-nodes. 
The  examiner  should  stand  in  front  of  and  to  the  right  or  left  of  the  patient,  according  to  the  side  to  be 
examined,  and  grasp  the  elbow  in  such  a  manner  that  the  tips  of  the  fingers  rest  upon  the  humerus  just 
above  the  internal  condyle.     The  nodes  are  to  be  felt  between  the  inner  edge  of  the  biceps  and  the  space 
just  above  the  internal  condyle  of  the  humerus. 


foot.  The  lymph-vessel  itself  feels  hard  and  nodular,  and  may  break 
down  opposite  the  valves  into  multiple  foci  of  suppuration  with  the  for- 
mation of  typical  tuberculous  ulcers.  Such  an  infection  may  come  from 
bovine  tuberculosis,  as  in  the  case  shown  in  Fig.  433. 

Lymph  Cysts. — These  are  quite  rare,  arising  as  the  result  of  the  ob- 
struction of  a  lymph- vessel  through  trauma  and  occurring  most  frequently 
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Fig.  455. — Lymphatic  Supply  of  Various 
Regions  (Diagrammatic). 
I,  Lymphatic  current  from  lower  limb 
to  lymph-nodes  over  Scarpa's  triangle  (S). 
In  some  cases  infection  extends  beyond  these 
to  the  deep  iliac  nodes  (DI)  lying  along  the 
external  iUac  vessels.  2,  Current  from  exter- 
nal genitalia  and  rectum  to  lymph-nodes  (P) 
lying  over  and  above  Poupart's  ligament.  If 
the  infection  or  carcinomatous  involvement 
extends  beyond  these,  it  next  invades  the  deep 
iliac  and  then  the  lumbar  (L)  lymph-nodes. 
Occasionally  infection  from  the  external  geni- 
tals does  not  involve  the  nodes  over  Poupart's 
ligament,  but  invades  the  nodes  below  Pou- 
part's ligament,  i.  e.,  over  Scarpa's  triangle  (S). 
4,  Current  from  inner  side  of  forearm  to 
cubital  nodes  (c),  and  from  these  to  axillary 
nodes  (Ax).  5,  Current  from  outer  side  and 
back  of  fingers,  hand,  and  forearm  direct  to  ax- 
illary nodes.  6,  Current  from  lip  to  submax- 
illary nodes.  7,  Current  from  tongue,  inner 
side  of  cheek,  tonsils,  ear,  and  naso-pharynx 
to  deep  cervical  nodes.  8,  Current  from  scalp 
and  parotid  region  to  deep  cervical  nodes. 


in  the  thigh  as  large  cystic  tumors 
whose  origin  is  usually  not  recognized 
until  operated  upon.  They  present 
themselves  as  cystic  tumors  in  the 
groin  or  thigh  which  must  be  differen- 
tiated from  a  hydrocele  of  the  canal 
of  Nuck,  from  hpoma,  from  blood- 
cysts,  and  from  tuberculous  abscesses. 

DISEASES  OF  THE  LYMPH-NODES. 

This  subject  has  been  fully  dis- 
cussed in  the  chapter  on  the  neck 
(page  175).  The  lymph-nodes  of  the 
extremities,  which  are  most  frequently 
involved,  are  the  cubital,  axillary,  and 
superficial  and  deep  inguinal  nodes. 
The  diagnosis  of  an  acute  inflamma- 
tion presents  no  difficulties.  The 
nodes  can  be  felt  as  round  tender  tu- 
mors, which  later  become  matted  to- 
gether and  show  evidences  of  suppu- 
ration, such  as  superficial  redness  and 
fluctuation.  It  is  of  great  importance 
to  remember  that  the  primary  focus  of 
infection  may  have  healed  and  per- 
haps have  been  forgotten,  when  the 
patient  presents  himself  with  all  of  the 
evidences  of  acute  inflammation  of 
the  cubital,  axillary,  and  inguinal 
nodes.  This  clinical  fact  is  especially 
to  be  found  in  children.  Suppura- 
tion of  the  inguinal  nodes  most  fre- 
quently follows  gonorrhea,  soft  chan- 
croids or  an  infection  of  the  skin  of 
the  toes  or  legs. 

Chronic  Inflammation  of  the 
Lymph-nodes. — As  was  found  to  be 
the  case  in  the  neck,  the  percentage 
of  tuberculous  inflammation  of  the 
lymph-nodes  is  far  greater  than  that 
from  any  other  cause.  Tuberculosis 
of  the  inguinal  nodes  is  quite  rare, 
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while  that  of  the  axillary  nodes  is  a  frequent  complication  of  the  same 
affection  of  the  neck. 

When  enlarged  nodes  are  found  in  the  axilla,  the  groin,  or  the  cubital 
region,  one  must  exclude  one  by  one  the  following  forms  of  enlargement  of 
the  lymph-nodes,  by  the  diagnostic  landmarks  mentioned  on  pages  175 
to'JiSi:  (a)  Tuberculosis;  (b)  syphilis;  (c)  simple  chronic  hyperplasia  as 
the  result  of  long-continued  irritation;  (d)  lymphosarcoma;  (e)  lymphatic 
leukemia;  (/)  Hodgkin's    disease;  (g)    secondary    carcinomatous    en- 


FiG.  456. — Method  of  Palpating  Inguinal  Lvmph-nodis. 
The  examining  hand  is  placed  flat  upon  the  anterior  aspect  of  the  thigh,  the  finger-tips  resting  on  Poupart's 
ligament,  or  rather  the  skin  overlying  it,  and  the  nodes  thus  palpated  by  a  rolling  motion  of  the  finger-tips. 
The  deep  iliac  nodes  can  be   palpated  when  enlarged  as   the  result  of  infection,  by  inserting  the   fingers 
deeply  above  Poupart's  ligament. 


largement.  In  connection  with  the  last  named  it  is  important  to  call  at- 
tention to  the  fact  that  quite  malignant  tumors  of  the  breast  cause  early 
enlargement  of  the  axillary  nodes.  Carcinoma  of  the  prostate  or  of  the 
lowermost  portions  of  the  rectum  and  vagina  may  cause  enlargement 
of  the  inguinal  nodes  at  an  early  date.  If  one  find  enlarged  and  hard 
inguinal  nodes  in  an  elderly  person  a  search  for  such  a  primary  cancer 
should  always  be  made. 
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DISEASES  OF  THE  BURS^. 

In  order  to  be  able  to  make  a  diagnosis  one  must  recall  the  location  of 
the  more  important  bursae.  These  are  (a)  the  subdeltoid,  lying  beneath 
the  deltoid  muscle;  (b)  the  olecranon;  (c)  the  metacarpo-phalangeal; 
(d)  the  ischial,  over  the  tuberosity  of  the  ischium;  (e)  the  trochanteric, 
over  the  greater  trochanter;  (/)  the  prepatellar;  (g)  one  between  the 
tendo  AchiHis  and  the  os  calcis;  (h)  the  ileopsoas  bursa;  (i)  one  over 
the  head  of  the  metatarsal  bone  of  the  great  toe ;  (j)  the  semimembra- 
nous bursa  (Fig.  444). 

Acute  bursitis  as  the  result  of  trauma  has  already  been  referred  to. 
A  similar  condition  may  follow  infection  of  the  neighboring  or  even  dis- 
tant parts.  Such  an  acute  inflammation  has  been  repeatedly  observed 
in  gonorrhea,  involving  most  frequently  the  achillean  and  prepatellar 
bursae.  Acute  bursitis,  whatever  the  cause  may  be,  can  be  recognized 
when  a  tender  swelling  appears  at  a  point  corresponding  to  one  of  the 
above  normal  bursal  locations.  The  skin  over  the  inflamed  bursa  may 
be  red  and  infiltrated.  The  direct  relation  of  the  subdeltoid  and  ileo- 
psoas bursae  to  the  shoulder-  and  hip-joints  respectively  is  of  great  sur- 
gical importance  in  acute  inflammations  of  these  bursae,  owing  to  the 
frequency  of  secondary  joint  involvement. 

Chronic  Bursitis. — In  these  there  is  a  painless  tumor,  often  as  large 
as  a  hen's  egg,  showing  distinct  fluctuation  corresponding  to  the  various 
normal  positions  of  the  bursae.  The  majority  of  these  tumors  are  the  result 
of  chronic  irritation,  with  resultant  catarrhal  inflammation  of  the  serous 
lining  of  the  bursa  and  the  production  of  a  variable  quantity  of  fluid. 
The  latter  often  contains  many  small  rice  bodies.  The  diagnosis  pre- 
sents no  difficulty  unless  suppuration  has  occurred  and  a  sinus  formed. 
The  condition  under  these  circumstances  greatly  resembles  that  of  a 
sinus  leading  to  an  old  focus  of  osteomyelitis.  A  chronic  enlargement  of 
the  olecranon  bursa  has  been  given  the  name  "miner's  elbow,"  while 
that  of  the  prepatellar  bursa  is  called  "housemaid's  knee,"  although  both 
often  occur  independently  of  these  occupations. 

Tuberculous  and  syphilitic  bursitis  occur  less  frequently  than  the 
ordinary  catarrhal  variety.  A  diagnosis  of  a  tuberculous  bursitis  can 
only  be  made  before  operation,  if  a  swelling  which  shows  distinct 
crepitation  (from  the  presence  of  many  rice  bodies)  appears  over 
one  of  the  usual  bursal  locations.  Syphihs  causes  a  gummatous  infil- 
tration of  the  wall  giving  rise  to  a  thick  indurated  mass  at  the  location 
of  a  bursa. 
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Subacromial  Bursitis. — E.  A.  Codman  has  recently^  directed  at- 
tention to  a  lesion  of  the  subdeltoid  or,  more  properly  speaking,  sub- 
acromial bursa,  which  explains  many  of  the  symptoms  following  injuries 
of  the  shoulder.  Subacromial  bursitis  has  been  frequently  described 
before  Codman's  paper,  but  the  importance  of  this  affection  has  never 
been  fully  appreciated.  The  following  three  types  of  inflammation  are 
more  or  less  clearly  defined:  (i)  An  acute  or  spasmodic  type;  (2)  a  sub- 
acute or  adherent  type ; 
and  (3)  a  chronic  or 
nonadherent  type. 

Symptoms  of  the 
Acute  or  Spasmodic 
Type. — I.  Localized 
tenderness  on  the  point 
of  the  shoulder,  just 
below  the  acromion 
process  and  to  the  outer 
side  of  the  bicipital 
groove. 

2.  When  attempts 
at  abduction  or  exter- 
nal rotation  are  made, 
the  scapula  after  a 
certain  point  is  locked 
by  spasm  and  moves 
with     the    humerus 

(Fig.  457)- 

3.  Pain  is  felt  either 
in  the  region  of  the 
point  of  the  shoulder 
or  down  the  outer  side 
of  the  arm,  even  ex- 
tending into  the  hand. 

The  patient  frequently  thinks  the  trouble  is  at  the  insertion  of  the  del- 
toid;  sometimes  pain  at  this  point  is  the  only  symptom. 

4.  Occasionally  effusion  in  the  bursa  is  demonstrable,  and  frequently 
there  is  puffiness  to  the  touch. 

Symptoms  oj  Type  II,  the  subacute  or  adherent  jorm:    In  this  type 

^  "Boston  Medical  and  Surgical  Journal,"  vol.  clix,  Nos.  17,  18,  iq,  20,  and  21,  1908. 
The  author  is  indebted  to  Dr.  Codman  for  permission  to  use  one  of  his  illustrations  and 
many  valuable  points  from  his  article. 


Fig.   457. — Showing  the  Chakactekistic  Attitude  of  a  Patient 
WITH  Subacromial   Adhesions  or   Scapulo-humeral  Spasm 
WHEN  P^NDEAVORiNG  TO  Abduct  Both  Arms  (Codman). 
Abduction  on  the  affected  side  is  mainly  accomplished  by  rotation 
of  the  scapula  on  the  chest  wall.     The  angle  between  the  axis  of  the 
humerus  and  the  spine  of  the  scapula  is  practically  the  same  as  if  the 
arm  were  at  the  side.     Notice  that  on  the  normal  side  the  axis  of  the 
humerus  is  parallel  with  the  spine  of  the  scapula,  while  on  the  alifected 
side  it  is  at  right  angles  to  it.     On  both  shoulders  the  scapula  is  ab- 
ducted to  its  full  extent. 
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actual  adhesion  exists  between  the  roof  and  floor  of  the  bursa  and  there  is 
an  absolute  mechanical  limitation  to  abduction  and  external  rotation. 
There  may  or  may  not  be  active  inflammation  as  well. 

1.  In  this  type  localized  tenderness  may  or  may  not  be  present,  ac- 
cording to  the  degree  of  existing  inflammation.  In  recent  cases  it  is 
usually  present;  in  old  quiescent  cases,  absent. 

2.  Abduction  and  external  rotation  of  the  humerus  on  the  scapula  are 
limited  to  a  greater  or  less  extent,  usually  so  much  that  the  tuberosity  will 
not  pass  beneath  the  acromion. 

3.  The  pain  is  in  the  same  distribution  as  in  Type  I,  and  frequently  in 
the  neck  also,  and  in  the  severe  cases  it  closely  resembles  brachial  neuritis. 

Symptoms  of  Type  III,  the  chronic  form:  In  this  type  the  essential 
characteristic  is  painful  motion,  but  the  full  arc  of  motion  persists. 

1 .  Localized  tenderness  may  or  may  not  be  present;  it  is  often  absent. 

2.  Abduction  and  external  rotation  are  but  httle,  if  any,  limited,  but  at 
some  point  during  abduction  acute  tenderness  is  experienced,  which  dis- 
appears as  soon  as  the  tuberosity  is  safely  beneath  the  acromion.  In 
lowering  the  arm  this  sensation  is  again  experienced.  The  patient  usu- 
ally winces,  but  the  pain  cannot  be  called  severe. 

3.  The  scapula  does  not  accompany  the  motions  of  the  humerus,  but, 
as  said  above,  the  relative  motions  may  be  jerky  and  uneven. 

4.  There  may  be  considerable  pain,  especially  after  use;  it  is  some- 
times severe  enough  to  interfere  seriously  with  sleep.  The  pain  is  often 
felt  at  the  insertion  of  the  deltoid  or  in  the  neck,  as  in  the  other  types. 
Rupture  of  the  supraspinatus  tendon  or  separation  of  its  facets  of  inser- 
tion is  a  common  cause  of  subacromial  bursitis. 

Differential  Diagnosis. — Tuberculosis. — The  early  stages  of  tuber- 
culosis of  the  head  of  the  humerus  are  very  difficult  to  differentiate. 
:x:-Ray  appearance  in  tuberculous  invasion  is  characteristic,  and  in  sub- 
deltoid bursitis  is  normal.  The  atrophy  of  the  muscles  and  the  fixation 
are  more  pronounced  in  tuberculosis. 

Fractures  of  the  tuberosity  and  oj  the  anatomical  and  surgical  neck 
might  be  confused,  but  the  :r-ray  here  also  gives  a  crucial  test.  We  must 
not  forget  that  subdeltoid  adhesions  are  a  frequent  late  complication  of 
such  fractures. 

Circumflex  Paralysis. — Before  we  came  to  make  careful  diagnoses  of 
pathologic  conditions  of  the  shoulder,  many  cases  were  classed  as  circum- 
flex paralysis.  It  may  be  at  once  recognized,  if  present,  by  the  absence 
of  the  contraction  of  the  fibers  of  the  deltoid  when  the  effort  to  raise  the 
arm  is  made. 

Brachial  Neuritis. — Of  all  the  conditions  which  are  difficult  to  differ- 
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entiate,  brachial  neuritis  is,  perhaps,  the  most  difficult.  Most  cases  are 
due  primarily  to  a  lesion  of  the  bursa.  In  the  acute  cases,  and  the  ad- 
herent cases  without  pain,  there  is  no  difficulty,  but  in  the  adherent  cases 
where  there  is  still  active  inflammation  and  extreme  pain,  the  diagnosis  is 
very  difficult.  Subdeltoid  bursitis  is  the  most  common  cause  of  brachial 
neuritis.  The  pain  is  not  felt  definitely  on  the  known  anatomical  courses 
of  the  branches  of  the  brachial  plexus.  There  is  seldom  any  considerable 
degree  of  tenderness  on  the  nerve-trunks,  and,  on  the  other  hand,  the 
diffuse  tenderness  is  usually  on  the  hands  of  intermuscular  fascia  rather 
than  the  nerve-trunks.  In  chronic  cases,  where  the  motions  of  the  bursa 
are  very  painful  at  certain  points,  those  points  correspond  with  the  degree 
of  motion  at  which  the  tuberosity  comes  closest  to  the  acromion;  that  is, 
when  an  angle  of  130  degrees  between  the  shaft  of  the  humerus  and  the 
spine  of  the  scapula  is  reached. 
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Inflammatory  Affections. 

These  almost  invariably  involve  both  the  tendon  itself  and  the  ten- 
don-sheath. The  condition  may  be  either  primary  or  secondary.  It 
may  also  be  acute  or  chronic. 

Acute  Primary  Tenovaginitis  or  Tenosynovitis. — (a)  Tenova- 
ginitis  Crepitans. — This  occurs  only  in  the  extensor  sheaths  of  the 
thumb  after  excessive  use  or  exposure  to  cold.  It  may  be  recognized  by 
the  occurrence  of  sharp  pain  upon  extension  of  the  thumb,  accompanied 
by  a  distinct  crepitus.  The  latter  is  best  felt  when  the  fingers  are  placed 
along  the  course  of  the  tendon,  as  far  as  the  middle  third  of  the  forearm, 
while  the  thumb  is  alternately  extended  and  flexed.  After  a  few  days  the 
pain  and  crepitus  disappear,  and  the  patient  may  have  an  oblong  swell- 
ing extending  from  the  back  of  the  thumb,  obliquely  across  the  back  of 
the  lower  third  of  the  forearm.  This  swelling  shows  distinct  evidences 
of  fluctuation  and  is  the  result  of  accumulation  of  fluid  within  the  sheath. 

{h)  An  acute  primary  serofibrinous  tenosynovitis  occurs  in  the  flexor 
sheaths  of  the  fingers,  and  can  be  recognized  from  the  location  of  the  pain 
and  the  fullness  over  the  normal  depressions  at  the  folds  of  the  fingers. 
The  latter  are  held  rigid,  and  only  the  terminal  phalanx  can  be  flexed. 
This  form  is  a  not  infrequent  sequel  of  fractures  or  other  conditions  in 
which  the  fingers  are  kept  immobilized  for  too  long  a  period. 

(c)  Acute  Primary  Sero purulent  Tenosynovitis. — This  also  affects  the 
flexor  sheaths  of  the  fingers.  It  shows  the  same  local  signs  as  the  pre- 
ceding form,  but  there  is  higher  fever  and  more  pain. 
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Acute  Secondary  Tenovaginitis  or  Tenosynovitis. — The  acute 
secondary  forms  are  due  either  to  (a)  infection  from  neighboring 
tissues  extending  through  the  sheath;  (b)  to  gonorrheal  metastasis, 
or  (c)  it  may  occur  as  a  comphcation  of  syphihs  during  the  secondary 
stage.  Suppurative  tenosynovitis,  which  is  secondary  to  infection  of 
the  surrounding  tissues,  as  in  infected  fingers,  or  occurs  after  penetrating 
wounds  of  the  sheaths,  has  been  previously  referred  to  (page  610).  The 
diagnosis  of  the  acute  gonorrheal  and  syphilitic  varieties  can  be 
made  as  in  the  other  forms  by  the  occurrence  of  pain  and  swelhng  along 
the  course  of  tendon-sheaths,  accompanied  by  loss  of  function.  In 
addition  to  these  two  signs  there  is  usually  more  or  less  redness  of  the 
overlying  skin,  and  the  history  or  examination  will  reveal  evidence  of  the 
primary  disease. 

All  of  the  above-described  forms,  w^ith  the  exception  of  acute  teno- 
vaginitis crepitans,  affect  the  extensor  and  flexor  sheaths  of  the  hand  and 
fingers,  as  well  as  those  around  the  ankle  (peronei,  extensors,  tibiahs 
anticus  and  posticus).  Involvement  of  the  sheaths  of  the  biceps 
brachii  and  of  the  flexors  of  the  knee  occurs  less  frequently.  In  the 
gonorrheal  form,  the  condition  usually  occurs  when  the  urethritis  has 
existed  for  some  time. 

Chronic  Tenosynovitis. — (a)  Chronic  Serous  Tenosynovitis. — 
This  may  be  a  sequel  of  acute  tenovaginitis  crepitans,  or  it  may  follow^  ex- 
cessive use  of  the  hands  or  feet.  In  the  fingers,  it  occurs  in  painters,  en- 
gravers and  artists.  The  diagnosis  can  be  made  from  the  fact  that  the 
swelhng  corresponds  accurately  either  to  the  extensor  (Fig.  458  and  459) 
or  flexor  tendon-sheaths.  The  sheath  (a)  may  contain  simply  serum 
and  the  serous  fining  show  but  little  change,  or  (b)  it  may  contain 
many  rice-fike  bodies  (corpora  oryzidae)  with  marked  papillomatous 
excrescences  in  the  sheath  wall. 

(b)  Tuberculous  Tenosynovitis. — This  form  of  chronic  inflammation 
of  the  tendon- sheaths  most  frequently  affects  the  flexors  of  the  hand, 
less  often  the  sheaths  around  the  ankle.  There  are  several  chnical 
forms  whose  recognition  is  important.  The  first  variety  is  characterized 
by  a  well-marked,  oblong  swelling,  corresponding  in  outhne  to  the 
tendon-sheaths,  over  which  there  is  distinct  fluctuation,  and  contain- 
ing many  rice  bodies.  These  rice  bodies  can  often  be  distinctly  felt 
and  pushed  through  constrictions  in  the  sac.  Perforation  may  occur  ac- 
companied by  discharge  of  caseous  material.  In  the  second  variety,  the 
tendon-sheath  is  greatly  thickened,  and  more  or  less  solid  tumors  are 
formed  corresponding  in  outHne  to  the  sheaths.  In  both  of  these  tubercu- 
lous forms  the  diagnosis  is  not  difficult,  if  there  are  evidences  of  tuberculo- 
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sis  elsewhere.  But  if  such  a  history  is  absent,  suspicion  should  be  aroused 
by  the  chronicity  of  the  process  and  the  clinical  signs  of  one  of  these 
two  forms. 


Fig.  458. — Lateral  View  of  Case  of  Tenosynovitis  of  Extensor  Tendon-sheaths  on  Dorsum  of  Hand. 


Fig.  459 — Direct  View  of  Same  Case  as  shown  in  Fig.  458,  showing  the  Swelling  in  the  Middle  of 
THE  Dorsum  of  the  Hand  due  to  Tenosynovitis  of  the  Extensor  Tendon-sheaths  of  the  Fingers. 


(c)  Chronic  Syphilitic  Tenosynovitis. — The  acute  form  of  syphilis  of 
the  tendon-sheaths  has  been  referred  to  on  page  650.     Both  the  acute  and 
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chronic  varieties  are  more  frequently  found  in  women,  and  affect  the 
tendon- sheaths  of  the  extensors  of  the  fingers  and  toes,  the  biceps,  and 
peroneus  sheaths.  In  the  chronic  form  a  simple  exudation  may  occur 
into  the  sheath,  or  a  gummatous  nodulated  infiltration  may  be  found. 
The  diagnosis  is  very  difficult  unless  there  is  a  distinct  history  of  syphilis 
and  unless  the  condition  clears  up  after  the  use  of  antisyphilitic  treat- 
ment. 

Tumors  of  Tendons  and  Tendon-sheaths. — Lipoma  arbores- 
cens  and  sarcoma  constitute  practically  the  only  forms  of  neoplasms 
of  the  tendons  and  their  sheaths.  Lipoma  arborescens  occurs  in  a  sym- 
metrical manner  in  the  flexor  sheaths  of  the  hand,  forming  a  soft,  semi- 
fluctuating  tumor  which  can  scarcely  be  distinguished  from  a  tuberculous 
inflammation.     The  most  common  forms  of  malignant  tumors  are  the 


Fig.  460. — Side  View  of  Case  Shown  Fig.  461.— Front  View  of  Sarcoma  Arising  from  Tendon- 

iN  Fig.  461.  SHEATH  of  Tibialis  Posticus  Tendon. 


fibrosarcoma ta.  They  are  observed  both  in  infancy  and  old  age.  Their 
growth  is  slow  and  usually  painless.  They  are  hard  and  are  situated  on 
the  flexor  tendons. 

Ganglion. — It  seems  appropriate  to  refer  here  to  a  tumor  which  is 
usually  found  upon  the  dorsum  of  the  wrist,  but  may  be  found  upon  the 
flexor  surface  of  the  wrist  or  of  the  fingers.  The  tumors  vary  in  size  from 
a  cherry  to  that  of  a  walnut.  If  they  he  deeply,  they  are  quite  hard,  but 
when  superficial,  they  fluctuate.  A  diagnosis  can  be  made  of  their  con- 
sistency and  location.  They  can  be  best  seen  when  the  wrist  is  fully  ex- 
tended or  flexed,  depending  upon  which  side  of  the  wrist  they  are  located. 
Many  communicate  with  the  wrist- joint  and  are  a  form  of  hernia  of 
the  joint.  According  to  Ledderhose  and  Ritschl,  some  are  the  result  of  a 
colloid  degeneration  of  connective  tissue. 
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DISEASES  OF  MUSCLES. 
Inflammatory  Affections 

1.  Acute  Muscular  Rheumatism  (Acute  Serous  Myositis). — 
This  is  only  mentioned  in  a  surgical  book  to  call  attention  to  the 
fact  that  it  may  occur  suddenly  after  muscular  exertion  and  simu- 
late a  sprain.  In  addition  to  the  severe  pain,  there  is  rigidity  of  the  limb 
or  joint  which  is  moved  by  the  affected  muscle,  as  well  as  well-marked 
local  tenderness.  The  affection  yields  rapidly  to  antirheumatic  treat- 
ment. 

2.  Acute  Suppurative  Myositis. — This  is  almost  invariably  sec- 
ondary to  a  neighboring  focus  of  suppuration,  but  may  occur  quite 
rarely,  as  a  primary  form.  In  the  latter  there  are  manifest  local  dis- 
turbances, such  as  marked  swelHng  and  pain  over  the  affected  muscle, 
followed  by  edema 

and  induration  of 
the  overlying  skin 
with  subsequent 
fluctuation. 

3.  Simple 
Chronic  or  Fi- 
brous Myositis 
{Sclerosing  Myosi- 
tis).— This  may  fol- 
low (a)  an  attack  of 

rheumatic  myositis;  (b)  trichinosis;  (c)  thrombosis  of  the  vessels  of  an 
extremity,  or  (d)  the  long-continued  or  too  tight  application  of  ban- 
dages, casts,  etc. 

In  all  of  these  there  is  overgrowth  of  the  interstitial  tissue  with 
atrophy  of  muscle  fibers.  The  muscle  itself  feels  hard  and  atrophic. 
Contractures  and  loss  of  function  usually  result.  After  fractures, 
especially  where  the  sphnts  have  been  employed  for  a  long  period  or 
the  dressing  was  apphed  too  tightly,  this  form  is  especially  common. 
The  condition  is  called  ischemic  muscular  contracture  or  paralysis. 

4.  Myositis  Ossificans. — This  occurs  most  often  in  a  locahzed 
form,  but  may  occasionally  be  quite  widely  distributed  in  the  body. 

The  formation  of  bone  in  the  intermuscular  tissue  may  occur  as  the 
result  of  either  a  single  injury  or  of  frequently  repeated  trauma.  It  has 
been  given  the  name  traumatic  myositis  ossificans.  The  most  frequent 
location  is  in  the  adductors  of  the  thigh,  as  the  so-called  rider's  bone, 
or  in  the  deltoid  and  pectoralis  major  muscles.     As  a  more  general  dis- 


FiG.  462. — Ganglion  on  the  Back  of  the  Wrist  ('  International  Text- 
Book  of  Surgery  ")■ 
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ease,  it  occurs  either  without  apparent  cause  or  after  an  injury.  The 
idiopathic  form  affects  chiefly  the  muscles  of  the  back  and  spine.  This 
ossification  may  follow  a  complex  of  symptoms,  such  as  high  fever, 
swelHng,  and  pain  in  the  muscle.  These  recur  from  time  to  time, 
and  after  the  attack  has  passed  away,  hard  nodules  are  to  be  felt  in  the 
muscle.  Every  muscle  in  the  body  may  be  involved,  with  the  excep- 
tion of  those  of  the  face.  Only  forty  cases  of  this  generahzed  form 
have  thus  far  been  reported.  The  diagnosis  is  confirmed  by  the  use 
of  the  x-rav. 


■^^ 


Fig.  463. — Fascial  Sarcoma  of  Calf  of  Leg. 
The  arrow  points  to  the  prominence  caused  by  the  soft,  semifluctuant  sarcoma. 


5.  Tuberculous  myositis  is  usually  secondary  to  bone  or  lymph- 
node  foci  in  the  vicinity  or  may  occur  after  an  injury,  if  there  are  foci 
elsewhere.  Quite  rarely  multiple  tuberculous  abscesses  are  found  in  a 
muscle  without  any  neighboring  focus. 

6.  Syphilitic  Myositis. — This  occurs  either  (a)  as  an  infiltrating 
myositis  which  begins  as  a  muscular  rheumatism  and  causes  the  mus- 
cle to  become  rigid  and  nodular,  or  (b)  as  a  gumma  close  to  the 
tendon  or  in  the  belly  of  the  muscle,  affecting  most  often  the  sterno- 
cleidomastoid and  the  muscles  of  mastication.  They  form  hard  nod- 
ules which  are  usually  painless.  They  may  attain  the  size  of  an  apple. 
At  times  they  undergo  softening  and  discharge,  their  contents  leaving 
an  ulcer  with  serpentine  outline  and  steep  edges.     The  diagnosis  is  not 
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difficult  if  there  is  a  distinct  history  of  syphiHs,  either  congenital  or 
acquired.  They  need  only  be  differentiated  from  echinococcus,  since 
few  other  tumors  occur  in  a  muscle.  The  nodules  disappear  rapidly 
after  the  use  of  antisyphihtic  treatment. 

Tumors  of  Muscles. 

Primary  tumors  are  rare.  These  are  usually  hemangiomata,  lymph- 
angiomata,  or  sarcomata.  Desmoids  occurring  in  the  muscles  of  the 
abdominal  wall  wxre  previously  described  (page  254).  Angiomata 
are  of  slow  formation,  extending  over  a  period  of  years.  In  rare  cases 
they  grow  within  a  few  months.  They  feel  like  a  lipoma  and  are  not 
always  compressible.     They  occur  most  frequently  in  young  persons. 

Sarcoma  may  arise  in  muscle  as  a  primary  tumor.  It  causes  rapid 
enlargement  of  the  part,  feels  quite  firm,  and  is  painless  (see  Fig.  463). 

Hydatid  Cysts  in  Muscles. — These  occur  quite  often  in  muscles 
(about  two  per  cent,  of  all  cases).  They  can  be  differentiated  from 
gummata  by  their  more  elastic  consistency.  The  diagnosis  of  a 
hydatid  cyst  is  seldom  made  before  operation. 

DISEASES  OF  THE  FASCIA. 
Dupuytren's  Contraction. — In  both  young  and  older  persons  a 
contraction  of  the  palmar  fascia  occurs,  causing  a  flexion  of  one  or 
more  fingers.  It  usually  affects  the  ring  and  Httle  fingers,  but  may 
involve  the  index-  and  middle  fingers.  In  the  palm  of  the  hand,  one 
can  see  and  feel  one  or  more  firm  bands  to  which  the  skin  is  adherent. 
The  skin  is  also  thrown  into  transverse  folds  and  depressions.  The 
flexion  of  the  fingers  may  be  very  slight,  or  it  may  be  so  marked  that 
the  tip  of  the  finger  almost  touches  the  palm  of  the  hand.  The  po- 
sition of  the  hand  has  been  hkened  to  that  in  which  it  is  held  during 
benediction.  The  chnical  picture  is  so  typical  that  the  diagnosis  is 
easy.  The  only  differentiation  is  from  contraction  of  the  fingers  fol- 
lowing opening  of  the  tendon-sheath,  as  a  result  of  injur}'  (Fig.  307), 
or  intentionally  during  the  treatment  of  a  suppurative  tenosynovitis. 
Under  these  latter  conditions  one  feels  a  single  longitudinal  band  or 
cord,  and  the  skin  of  the  palm  is  only  adherent  to  it.  There  is  absence 
of  the  transverse  folds  and  depressions,  as  well  as  of  the  nodules  seen 
in  a  Dupuytren's  contraction. 

DISEASES  OF  THE  NERVES. 
Neuritis. — From  a  surgical  standpoint  great  interest  is  attached 
to  this  condition  of  inflammation  of  a  nerve-trunk.     Its  local  causes  are : 
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1.  Pressure  of  a  tumor  or  aneurysm  upon  the  nerve,  either  close 
to  its  point  of  exit  from  the  spinal  canal  or  somewhere  along  its  course. 

2.  The  nerve  may  be  involved  by  extension  from  a  neighboring 
septic  focus. 

3.  As  a  comphcation  of  nerve  injury.  Neuritis  is  much  more  apt 
to  develop  after  an  incomplete  division  of  a  nerve  (by  a  knife,  glass, 
or  a  bullet)  than  after  a  complete  severing  of  its  continuity. 

4.  As  a  comphcation  of  fractures  or  dislocations.  In  the  former 
the  nerve  may  be  caught  between  the  fragments  or  be  pressed  upon  by 
the  callus.  In  an  unreduced  dislocation  the  displaced  head  of  the  bone 
may  compress  the  contiguous  nerve-trunks. 

5.  Neuritis  may  follow  temporary  pressure  upon  or  contusion  of 
a  nerve  without  any  external  signs  of  injury.  The  neuritis  following 
too  light  an  apphcation  of  a  constrictor  is  an  example  of  this  form. 

Neuritis  may  present  itself  chnically  in  either  an  acute  or  a  chronic 
form,  or  the  latter  may  develop  from  the  former.  The  diagnosis  of  the 
presence  of  a  neuritis  may  be  made  from  the  following  signs  : 

{a)  Pain.  This  is  of  a  boring  character  and  continuous,  not  inter- 
mittent as  in  a  neuralgia.  The  pain  is  felt  along  the  course  of  the  nerve 
and  is  increased  by  pressure  upon  the  nerve  or  by  movements  of  the  Umb. 

{h)  Sensory  changes.  At  first  all  forms  of  paresthesia  are  com- 
plained of,  viz.,  numbness,  burning,  coldness,  etc.  There  is  weakness 
or  paresis  of  the  muscles  supplied  by  the  affected  nerve. 

{c)  Trophic  changes.  There  is  early  wasting  or  atrophy  of  the 
muscles  involved.  The  skin  becomes  glazed,  the  nails  rough  and 
curved,  and  the  hmb  feels  colder  and  looks  bluish.  Bullae  and  ulcers 
may  appear  on  the  skin. 

id)  Electrical  changes.  If  the  nerve  has  not  been  completely  divided 
the  reaction  of  degeneration  is  present  three  to  four  weeks  after  the 
injury.  If  the  nerve  has  been  totally  destroyed  by  the  injury  or  com- 
pression there  is  absence  of  all  kinds  of  electrical  responses. 

{e)  The  muscle  reflexes  are  lost  and  there  are  secondary  contractures 
due  to  the  action  of  the  antagonistic  muscles.  If  the  nerve  degenera- 
tion becomes  complete  there  is  complete  anesthesia  in  the  area  of  skin 
suppHed  by  it  and  also  total  paralysis  of  the  affected  muscles.  This 
condition  is,  however,  infrequent,  except  after  complete  division  of  a 
nerve.  The  fact  that  the  neighboring  nerves  may  assume  some  of 
the  cutaneous  sensory  distribution  must  not  be  forgotten. 

A  neuritis  can  be  distinguished  from  a  neuralgia  by  the  facts  that 
in  the  latter  (a)  the  pain  is  intermittent  and  not  continuous  as  in  a 
neuritis,     {h)  There  is  an  absence  of  pain  along  the  nerve-trunk  and 
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of  tenderness  over  the  paretic  muscles,  (c)  In  neuralgia  there  is  no 
paresis  or  paralysis  of  muscles,  nor  loss  of  muscle  reflexes,  (d)  There 
are  also  non-trophic  or  sensory  disturbances  and  no  changes  in  the 
electrical  responses. 

Tumors  of  the  Nerves. — Clinically,  there  are  five  forms  of  nerve 
tumors : 

(a)  Traumatic  neuromata  develop  from  the  cut  ends  of  a  divided 
nerve.  They  form  an  extremely  sensitive  palpable  nodule  on  the  end 
of  the  nerve  in  an  amputation  stump,  or  wherever  the  nerve  may  have 
been  severed. 

(b)  Neuromata  dolorosa,  also  called  painful  subcutaneous  tubercles, 
are  easily  felt  just  beneath  the  skin,  and  cause  pain  and  tinghng  in  the 
area  of  cutaneous  distribution  of  the  nerve  involved. 


Fig.  464.— Fibroneuroma  of  Median  Nerve. 
This  is  the  case  referred  to  on  page  658,  in  which  sarcomatous  changes  (see  Fig.  465)  occurred  in  a  benign 

nerve-tumor. 


(c)  Multiple  Neuromata. — These  have  also  been  termed  plexiform 
neuromata  and  are  often  congenital.  They  seldom  cause  symptoms 
and  are  only  to  be  diagnosed  by  the  often  visible,  but  more  frequently 
palpable,  series  of  nodules  along  the  nerve-trunks.  They  are  found 
chnically  in  three  forms:  (a)  As  bead-hke  enlargements  at  regular 
intervals  along  a  single  or  several  nerve-trunks;  (b)  only  on  a  single 
nerve,  when  the  symptoms  of  neuritis  may  be  present  and  must  be 
differentiated  from  those  due  to  pressure  from  other  causes;  (c)  invad- 
ing nearly  every  nerve  in  the  body. 

(d)  Fibroneuroma. — This  form  of  neoplasm  is  composed  chiefly  of 
fibrous  tissue,  having  its  origin  in  the  nerve-sheath.     The  tumors  are 

42 
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most  frequently  soft,  spindle-shaped,  and  correspond  in  position  to  the 
various  nerve- trunks  (Fig.  464).  Quite  often  they  attain  the  size  of  a 
walnut  and  are  very  sensitive  to  the  touch.  Sarcomatous  changes  are 
uncommon,  but  should  be  suspected  when  there  is  a  tendency  to  recur- 
rence or  the  tumor  suddenly  begins  to  grow  in  all  directions. 

(e)  Sarcoma  of  a  nerve  is  relatively  rare,  and  usually  begins  as  a 
fibroneuroma  (see  above).  It  grows  rapidly,  and  the  diagnosis  of  its 
origin  from  a  nerve-trunk  is  only  made  at  operation  in  the  majority  of 
cases. 


DISEASES  OF  THE  BONES. 

For  diagnostic  purposes  affections  of  the  bones  are  best  divided 
into  the  acute  and  the  chronic.     The  majority  of  both  of  these  clinical 


Fig.  465- — Sarcoma  of  Median  and  Ulnar  Nerves. 

groups  are  due  to  infective    microorganisms.     A  small  percentage  of 
the  chronic  forms  are  the  result  of  disturbances  in  metabohsm. 

The  following  will  be  found  to  be  a  very  useful  classification : 

I.  Acute  Diseases  of  Bone. 

1.  Those  chiefly  involving  the  periosteum. 

(a)  Acute  traumatic  periostitis. 

(b)  Acute  infective  periostitis — this  is  usually  secondary  to 
acute  pyogenic  or  infectious  osteomyelitis,  but  the  peri- 
osteum alone  may  be  involved  in  some  cases. 

(c)  Acute  syphilitic  periostitis.  Painful  nodes  frequently 
occur  in  the  early  portion  of  the  secondary  stage  (see 
page  672). 

(d)  Chronic    syphilitic    or   tuberculous   periostitis — usually 
^  secondary  to  the  same  disease  of  medulla,  but  it  may  be 

confined  to  the  periosteum  in  the  late  secondary  or  early 
tertiary  stages  of  syphilis  (see  page  673). 
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2.  Those  primarily  involving  the  medulla. 

{a)  Acute  pyogenic  or  infectious  osteomyeHtis. 

Q))  As  a  compHcation  of  compound  fractures,  of  amputa- 
tions, or  of  operations  on  bones. 

{c)  As  a  primary  disease,  i.  e.,  the  ordinary  type  of  acute 
infectious  or  pyogenic  or  suppurative  osteomyelitis.  Most 
frequently  due  to  the  staphylococcus  pyogenes  aureus  and 
albus,  and,  rarely  to  the  streptococcus  pyogenes,  pneumo- 
coccus,  and  typhoid  bacillus. 
II.  Chronic  diseases  of  bone,i.  e.,  those  which  are  primarily  chronic. 

1.  Those  due  to  infective  agents. 

(a)  Due  to  the  tubercle  bacillus;  most  frequent  seat  is  in 
epiphysis  or  in  shaft  close  to  epiphyseal  cartilage  in 
long  pipe  bones.  Frequent  in  shaft  of  metacarpals, 
metatarsals,  phalanges,  tarsal  and  carpal  bones;  quite 
rare  in  shafts  of  long  pipe  bones  (see  Fig.  466). 

(b)  Syphihtic  periostitis  and  osteomyelitis. 

2.  Bone  diseases  due  to  retrograde  disturbances  of  nutrition. 

{a)  Osteomalacia. 

(b)  Rachitis. 

(c)  Barlow's  disease. 

(d)  Acromegaly. 

{e)  Osteoarthropathie  pneumatique  of  Marie. 

(/)  Osteitis  deformans  of  Paget. 

ig)  Phosphorus  necrosis. 
The  majority  of  acute  and  chronic  diseases  of  the  bones  occur 
during  infancy  and  youth.  This  is  especially  true  of  acute  infectious 
osteomyelitis  and  of  tuberculosis  of  bone.  Lexer  ^  has  demonstrated 
this  to  be  due  to  the  fact  that  emboli  composed  of  clumps  of  bacteria, 
originating  from  a  primary  focus  in  some  other  part  of  the  body,  are 
carried  to  the  bone  through  the  circulation.  The  long  and  short  pipe^ 
bones  of  the  extremities  according  to  Lexer,  receive  their  arterial  supply 
from  three  sources  (see  Fig.  466),  viz. :  (a)  A  diaphyseal  group  of  vessels, 
which  extend  through  the  shaft  in  both  directions  almost  to  the  epiphyseal 
Hne  and  end  here  as  terminal  arteries.  These  gradually  become  smaller 
with  advancing  age,  (b)  A  metaphyseal  group,  which  enter  the  shaft 
near  the  epiphyseal  line  and  branch  in  the  direction  of  the  epiphysis, 
frequently  perforating  the  epiphyseal  cartilage,  and  ending  as  terminal 

*  Lexer:  "  Archiv  fiir  klinische  Chirurgie,"  vols.  Ixxi  and  Ixxiii, 

^  The  long  pipe  bones  are  the  humerus,  ulna,  radius,  femur,  tibia,  fibula,  and  clavicle. 
The  short  pipe  bones  are  the  metacarpal  and  metatarsal  bones  and  the  phalanges  of  the 
fingers  and  toes. 
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arteries  in  the  epiphysis.  These  are  the  most  important  in  relation  to  the 
localization  of  pyogenic  or  tuberculous  infections  in  bone,  since  the 
majority  of  these  are  located  close  to  the  epiphyseal  cartilage  either 
on  the  diaphyseal  or  epiphyseal  side,  (c)  The  third  or  epiphyseal 
group  of  vessels  enter  the  epiphysis  from  all  sides  and  run  toward 
the  bone  nucleus.     Some,  however,  extend  to  the  joint,  while  others 

pass  in  the  direction  of  the  epi- 
physeal cartilage. 

In  the  diagnosis  of  the  na- 
ture of  any  bone  affection  a 
knowledge  of  the  above  anato- 
mic facts  will  be  of  great  value. 
In  the  long  bones  of  the  ex- 
tremities, the  focus  of  infection 
is  almost  invariably  in  or  near 
the  epiphyses,  because  the  ter- 
minals of  all  three  groups  of 
arteries  are  located  here.  In 
the  short  pipe  bones,  like  the 
metacarpals,  metatarsals,  and 
phalanges,  the  diaphyseal  ves- 
sels are  large  and  the  meta- 
physeal and  epiphyseal  vessels 
very  narrow.  Hence,  affec- 
tions of  these  hones  most  fre- 
quently involve  the  shaft,  as  is 
seen  in  the  case  of  a  spina 
ventosa  or  tuberculous  dactyl- 
itis (Fig.  473). 

Frankel^  has   shown    that 


Fig.  466. — Localization  of  Bone  Disease  (modified  from 
Lexer) . 
I,  Normal  bone.  The  three  sets  of  arteries  which  every 
long  pipe  bone  possseses  are  shown  as  E,  epiphyseal;  M, 
metaphyseal;  and  D,  diaphyseal.  2,  Localization  of  tuber- 
culosis. Involvement  of  the  shaft  is  quite  rare  (see  text). 
MT,  Focus  near  epiphyseal  line  as  a  result  of  plugging  of 
metaphyseal  vessel;  ET,  epiphyseal  focus.  3,  Localization 
of  pyogenic  osteomyelitis.     Involvement  of  shaft  in  majority  .  i     j        •        t_  j    n 

of  cases.     MO,  Metaphyseal  focus;    EO,  epiphyseal  focus.     OrganiSmS  lodgC  lU  the  mcdulla 
The  black  arrows  show  the  direction  in  which  the  pus  may    q£    4-Ug    bonPS   in   all  of    the  in- 
spread  from  the  metaphyseal  and  epiphyseal  foci  into  the 
adjacent  joints  or  toward  the  skin.  fcCtioUS  discaSCS.        They  may 

cause  no  symptoms  or  remain 
latent  for  many  years,  and  then  suddenly  be  awakened  into  activity 
through  some  sHght  trauma.  In  general  the  following  may  be  said  of 
the  two  most  frequent  inflammatory  diseases  of  bone : 

I.  Acute  pyogenic  or  infectious  osteomyehtis  most  frequently  affects 
the  shaft  of  the  long  bones  of  the  extremities.  Less  often  does  it  start  in 
the  epiphysis  as  an  epiphysitis  (see  page  663  and  Fig.  467),  and  it  rarely 
invades  the  neighboring  joints  at  the  beginning  of  the  disease. 

^  "  Mittheilungen  aus  den  Grenzgebieten  der  inneren  Medizin  und  Chirurgie,"  vol.  xii. 
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2.  Tuberculosis  of  the  bones  of  the  extremities  is  most  frequently 
found  close  to  the  epiphyseal  cartilage  in  the  shaft  of  the  bone  or  in  the 
epiphysis  itself.  In  bones  Hke  the  upper  end  of  the  femur  (hip-joint), 
where  the  epiphyseal  cartilage  hes  within  the  joint  capsule,  the  infection 
involves  the  joint  primarily.  In  the  other  bones,  the  joints  are  far  more 
often  involved  than  in  acute  infectious  osteomyehtis.  In  young  persons 
a  primary  tuberculosis  of  bone  with  a  complicating  secondary  tubercu- 
lous arthritis  is  almost  the  rule,  while  in  adults  it  is  the  exception,  the 
joint  locahzation  being  primary. 


I.  Acute  Diseases  of  Bone. 

J.  THOSE  INVOLVING  THE  PERIOSTEUM  CHIEFLY. 

Acute  Traumatic  Periostitis. 

This  follows  a  blow  or  a  fall  upon  the  bone.  It  occurs  most  fre- 
quently in  bones  like  the  tibia  and  the  lower  end  of  the  fibula,  olecranon 
process  which  lie  close  to  the  surface.  If  the  bone  lies  superficially,  as  is 
the  case  in  the  three  locations  just  named,  a  swelling  can  be  distinctly  felt 
upon  passing  the  finger  lightly  over  the  bone.  The  swelhng  feels  quite 
firm  and  is  very  sensitive  to  the  touch.  The  patient  usually  complains 
of  severe  pain  at  this  point. 

The  course  of  such  a  contusion  of  the  periosteum  varies.     It  may 

(a)  undergo  resolution,  so  that  the  indurated  area  gradually  disappears; 

(b)  it  may  become  softer  and  show  distinct  fluctuation,  and  this  mass 
becomes  slowly  absorbed,  or  (c)  suppuration  may  occur  even  without 
any  external  wound  being  present.  If  this  latter  change  occurs,  the 
indurated  area  becomes  softer,  fluctuates,  and  is  accompanied  by  in- 
flammatory symptoms.  The  periosteal  area  becomes  extremely  tender 
and  painful,  the  skin  over  it  is  red  and  swollen,  and,  if  the  abscess  is  not 
opened,  pus  and  serum  will  be  evacuated  spontaneously.  In  some  cases, 
superficial  necrosis  of  the  underlying  bone  occurs,  small  sequestra  being 
separated  in  five  to  six  weeks. 


Acute  Infectious  Periostitis. 

This  is  rarely  a  primary  process,  and  if  so  is  quite  limited  in  extent. 
It  occurs  as  a  primary  affection  as  the  result  of  infection  from  neigh- 
boring tissues,  e.  g.,  in  the  jaws  by  extension  from  a  carious  tooth,  in 
the  phalanges  as  a  compHcation  of  infection  of  the  fingers  or  toes. 
On  the  fingers  such  a  suppurative  periostitis,  resulting  in  necrosis  of 
the  underlying  bone,  is  called  a  "felon"  (see  page  6io).     The  periosteum 
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is  not  infrequently  involved  through  extension  of  phlegmonous  processes 
in  the  subcutaneous  tissues  of  the  extremities. 

The  diagnosis  of  such  a  suppurative  periostitis  cannot  often  be 
made  until  a  sinus  has  formed,  leading  to  necrotic  bone.  In  the  early 
stages,  there  is  severe  pain  and  tenderness  on  pressure,  well  localized 
over  the  point  of  involvement.  In  superficial  bones,  like  the  jaw  or 
tibia  there  is  a  swelling  present  on  the  periosteum  which  may  fluctuate, 
and  after  discharging  pus,  one  can  feel  the  exposed  bone  with  a  probe, 
and  after  one  to  two  months  sequestra  separate  and  can  be  extracted. 

2.    THOSE  INVOLVING  THE  MEDULLA  PRIMARILY. 

Acute  Infectious  or  Pyogenic  Osteomyelitis. 

This  occurs  most  often  in  young  persons  and  may  appear  in  a  sin- 
gle bone  or  in  several  simultaneously.  It  is  a  disease  which  almost 
invariably  begins  in  the  shaft,  and  may  involve  the  adjacent  joints  sec- 
ondarily. It  rarely  occurs  after  complete  ossification  of  the  epiphyseal 
cartilage.  When  it  occurs  in  adults,  it  is  usually  the  result  of  the  awaken- 
ing into  activity  of  a  previously  existing  osteomyelitic  focus.  The  tibia 
and  femur  are  more  often  the  seat  of  the  disease  than  any  other  bones 
of  the  extremities.  In  Trendel's  statistics,  based  on  440  cases  from 
V.  Bruns'  clinic,  the  percentages  were  as  follows:  femur,  38.5 ;  tibia,  38.5 ; 
humerus,  11. i;  radius,  5.1;  fibula,  3.4;  ulna,  3.4.  Next  in  order  of  in- 
volvement are  the  humerus,  radius,  fibula,  ulna,  and  pelvis.  The  number 
of  cases  in  the  different  years  of  early  life  gradually  rises  to  the  tenth  year, 
and  is  highest  at  the  seventeenth  year.  The  greatest  number  of  cases  oc- 
cur between  ten  and  seventeen  years.  After  seventeen  years  the  number 
rapidly  decreases,  and  after  twenty  years  the  number  of  cases  is  few 
(Trended). 

The  organism  most  frequently  concerned  is  the  staphylococcus 
pyogenes  aureus.  There  are  undoubtedly  cases  of  acute  osteomye- 
litis which  are  due  to  other  organisms. 

To  this  latter  class  belong  those  which  are  caused  by  (a)  the  strep- 
tococcus pyogenes;  (b)  the  typhoid  bacillus,  and  (c)  the  pneumococcus. 
It  is  almost  impossible  cHnically  to  distinguish  an  osteomyehtis  due  to 
these  three  organisms,  from  that  caused  by  the  staphylococcus  pyogenes 
aureus.  Lexer  and  Klemm  have  shovm  that  there  is  but  little  differ- 
ence, from  either  a  clinical  or  pathologic  standpoint.  One  may,  how- 
ever, find  an  infection  atrium,  such  as  an  infected  streptococcus  wound, 
a  pneumonia,  an  otitis  media,  a  pharyngitis  of  some  kind,  an  infected 

•  "Eeitrage  zur  klinischen  Chirurgie,"  vol.  xli. 
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umbilicus,  etc.  There  is  also  apt  to  be  more  edema  of  the  soft  parts, 
especially  in  the  streptococcus  variety.  A  widespread  phlegmon  of  the 
shaft  is  rare  in  both  of  these  forms,  as  well  as  in  that  due  to  the  typhoid 
bacillus.  The  focus  is  usually  quite  localized  and  often  subperiosteal. 
In  infections  by  the  typhoid  bacillus  no  acute  purulent  focus  is  produced 
unless  there  is  a  mixed  infection  with  the  ordinary  pyogenic  cocci. 
Typhoidal  periostitis  is  often  the  chief  result  of  infection  with  this  or- 
ganism, especially  in  the  ribs. 

The  diagnosis  of  the  ordinary  form  of  acute  pyogenic  or  infec- 
tious osteomyelitis  is,  as  a  rule,  not  difficult.  There  are,  however,  three 
distinct  clinical  types: 

1.  It  may  begin  suddenly  with  swelling  over  the  affected  bone,  de- 
hrium,  high  fever,  leukocytosis,  rapid  pulse,  and  other  signs  of  a  severe 
septic  intoxication,  death  occurring  in  a  few  days. 

2.  It  may  appear  as  the  so-called  acute  arthritis  oj  injants  from  three 
weeks  to  two  years  of  age.  The  onset  is  sudden,  there  is  marked  rise 
of  temperature,  rapid  pulse,  and  other  signs  of  septic  intoxication. 
The  joint  is  swollen  and  very  painful.  The  local  swelling  may  be 
followed  by  pus  formation,  which  is  often  evacuated  spontaneously. 
In  the  severer  cases  separation  of  the  epiphysis  occurs  with  disorgan- 
ization of  the  joint.  It  has  been  clearly  shown  that  these  cases  of  acute 
septic  arthritis  of  infants  and  young  children  are  the  result  of  a  rup- 
ture into  the  joint  of  an  osteomyeHtic  focus  situated  on  the  shaft  side 
of  the  epiphyseal  cartilage  of  the  upper  end  of  the  femur.  The  suppura- 
tive arthritis,  which  is  the  most  prominent  clinical  symptom,  is  due  (a)  to 
the  fact  that  (as  in  the  hip)  the  epiphyseal  cartilage  lies  within  the  joint, 
or  (h)  that  the  focus  ruptures  into  the  joint  cavity,  or  (c)  it  burrows 
through  the  epiphysis  and  then  invades  the  joint.  To  this  form  of  the 
disease  the  name  epiphysitis  has  been  given  in  England  (Fig.  467).  It 
can  also  occur  in  older  children  and  lead  to  complete  separation  of  the 
epiphysis — a  condition  termed  epiphyseolysis;  or  it  may  cause  partial  de- 
struction of  the  epiphysis,  producing  during  the  growth  of  the  bone  a 
static  deformity.  In  the  case  from  which  the  skiagraph  shown  in  Fig. 
467  was  taken,  there  was  a  genu  valgum  due  to  destruction  of  the  epiphy- 
seal cartilage  on  the  inner  side  of  the  tibia.  The  destruction  of  the  entire 
epiphyseal  cartilage  is  quite  rare,  and  causes  a  retardation  in  the  growth 
of  the  bone. 

3.  The  ordinary  clinical  form  of  acute  pyogenic  or  infectious  osteo- 
myelitis may  arise  as  (a)  a  complication  of  compound  fractures,  of 
amputations,  or  operations  on  bones,  or  {h)  it  may  follow  a  shght  trauma 
or  exposure  to  cold  or  wet,  or  (c)  develop  in  the  course  of  an  infectious 


664 


THE   EXTREMITIES. 


disease  like  pneumonia,  typhoid,  scarlatina,  variola,  etc.  The  author 
recently  saw  a  case  of  acute  osteomyelitis  of  the  upper  epiphysis  of  the 
humerus  with  secondary  suppurative  arthritis  of  the  shoulder- joint  fol- 
lowing an  infection  of  the  umbihcal  cord  during  the  first  weeks  of  life. 
This  is  not  at  all  uncommon.  The  clinical  history  is  as  follows :  The  dis- 
ease begins  suddenly  with  severe  pain  and  tenderness  over  the  affected 

bone,  usually  of  the  shaft,  or  over  several 
bones,  if  multiple  foci  exist.  A  chill  often 
ushers  in  the  disease,  followed  by  high 
fever.  The  temperature  curve  resembles 
greatly  that  of  a  typhoid,  being  of  a  continu- 
ous type.  The  limb  soon  becomes  swollen, 
tender,  and  indurated.  The  skin  ghstens, 
is  red,  and  feels  hot.  There  is  rigidity  of 
the  adjacent  joints.  If  no  surgical  relief  is 
given  one  of  two  conditions  results:  (a)  A 
septicemia  develops  with  high  fever  of  a 
continuous  type,  rapid  pulse,  dry-coated 
tongue,  marked  leukocytosis,  dehrium  or 
stupor,  sweats,  and  diarrhea. 

(b)  In  less  severe  cases  the  pus  per- 
forates the  cortical  portion  of  the  shaft  and 
the  periosteum,  and  appears  beneath  the 
skin  as  an  abscess  with  distinct  fluctuation. 
The  patient  may  present  himself  with  a 
sinus  leading  to  necrotic  bone  in  the  shaft 
and  give  a  history  of  such  an  acute  onset 
as  just  described.  In  some  of  the  subacute 
and  chronic  cases  spontaneous  fracture 
(page  505)  may  occur. 

If  the  medulla  has  not  been  sufficiently 
drained,  the  septic  symptoms  may  persist. 
The  fever  shows  a  distinct  rise  in  the  even- 
ing (hectic  type)  with  morning  remissions. 
The  limb  remains  brawny  and  swollen,  and  considerable  pus  continues 
to  be  discharged  from  the  wound  of  operation  or  sinus. 

A  chronic  condition  may  result  from  an  acute  osteomyelitis  and 
last  for  many  years.  The  sinus  leading  to  the  original  focus  may 
heal  and  then  after  years  an  acute  exacerbation  may  supervene.  The 
diagnosis  in  such  cases  can  be  made  from  the  previous  history,  the 
presence  of  a  scar  over  the  shaft,  and  the  local  inflammatory  signs. 


Fig.  467. — Skiagraph    of    Case  of 
Acute  Epiphysitis    (Osteomy- 
elitis OF  Epiphysis). 
The  separation  (epiphyselysis)  of 

the   epiphysis   in   its   inner  half  from 

the  diaphysis  is  well  shown. 
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In  some  cases,  an  encapsulated  abscess  may  exist  for  many  years. 
It  has  been  called  a  chronic  bone  abscess.  The  diagnosis  in  these 
cases  can  be  made  {a)  from  the  frequently  recurring  pains ;  {h)  the  even- 
ing rise  of  temperature,  and  (c)  from  the  presence  of  tenderness  on 
pressure  over  the  bone  focus. 

The  Use  of  the  x-Kscy  in  Acute  and  Chronic  Affections  of  the 
Bones. — A  skiagraph  has  become  a  most  valuable,  and  in  some  cases  an 
indispensable,  adjunct  in  the  di- 
agnosis of  the  various  acute  and 
chronic  bone  diseases.^ 

The  x-Ray  in  Osteomyelitis. — 
The  recognition  of  osteomyelitis 
through  .T-ray  examination  is  de- 
pendent upon  the  period  of  devel- 
opment of  the  disease,  during 
v^hich  the  skiagraph  is  made. 
Before  periosteal  new  bone  for- 
mation has  begun  or  the  medulla 
has  been  entirely  broken  down  as 
the  result  of  the  suppuration,  it  is 
impossible  to  get  any  positive  re- 
sults. The  first  visible  changes 
occur  during  the  second  week  of 
the  disease.  An  earlier  examina- 
tion should,  however,  never  be 
omitted,  since  the  acute  process 
may  simply  be  an  exacerbation 
of  one  of  longer  standing,  which 
latter  has  caused  visible  bone 
changes. 

The  x-ray  will,  however,  enable  one  to  differentiate  a  chronic  osteo- 
myelitis from  other  bone  conditions,  such  as  tuberculosis,  syphihs,  sar- 
coma and  bone  cyst.  During  the  formation  of  sequestra  the  rv-ray 
picture  is  especially  typical.  The  irregular,  very  thick,  but  lighter 
shadow  of  the  involucrum  (formed  by  the  periosteum)  is  seen  surround- 
ing the  sequestrum,  which  gives  a  deeper  shadow. 

In  cases  where  a  sequestrum  is  present  and  lies  in  the  center  of  the 
bone,  the  :x:-ray  will  show  a  very  dense  shadow  (due  to  the  sequestrum), 
surrounded  by  a  lighter  area  due  to  the  abscess  cavity  in  which  the 
sequestrum  lies,  and  this  lighter  shadow  surrounded  by  a  darker,  but 

^  The  ^-ray  appearance  of  the  various  bone  affections  will  be  considered  under  the 
individual  diseases. 


Fig.   468. — Acute   Osteomyelitis    of   the    Tibia 
(Nichols). 
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wider  and  more  diffuse  shadow,  due  to  the  process  of  osteosclerosis 
which  has  taken  place  in  the  remainder  of  the  bone. 

In  acute  osteomyelitis,  i.  e.,  after  the  sec- 
ond week,  the  x-ray  findings  are  also  quite 
typical.  The  shadow  of  the  medulla  is 
lighter  in  places  than  normal,  as  the  result 
of  the  absorption  of  the  bone  trabeculae. 
The  beginning  stages  of  periosteal  new  bone 
formation  can  be  seen  in  the  great  widening 
of  the  periosteal  shadow.  Osteosclerosis  as 
the  result  of  chronic  osteomyeHtis  can  be  re- 
cognized (a)  by  the  irregular  outline  of  the 
bone  due  to  the  great  amount  of  periosteal 
new  bone  formation  (ossifying  periostitis,  and 
(b)  by  the  absence  of  any  line  of  demarcation 
between  the  cortex  and  medulla.  This  latter 
diffuse  shadow  is  the  result  of  the  uniform  ossi- 
fication of  the  medulla. 

In  general,  it  may  be  said  that  an  ossifying 
periostitis  which  surrounds  the  greater  portion 
of  or  the  entire  shaft,  is  characteristic  of  osteo- 
myelitis. In  a  sarcoma,  the  new  formation 
of  bone  as  the  result  of  an  ossifying  perios- 
titis is  more  localized  at  the  ends  of  the  dia- 
physis. 

Differential  Diagnosis  of  Acute  Osteo- 
myelitis.— Typhoid  Fever. — The  first  cHnical 
form  of  acute  osteomyelitis  described  above 
(see  page  664)  may  resemble  typhoid  fever. 
The  temperature  is  high  and  of  a  continuous 
type,  and  there  is  stupor  and  dehrium  in  both. 
In  acute  osteomyeHtis,  however,  there  is  a  high 
degree  of  leukocytosis  and  absence  of  the 
Widal  test,  unless  the  patient  has  had  a  recent 
typhoid.  In  addition  the  local  evidences  of 
inflammation,  such  as  severe  pain  and  tender- 
ness over  the  affected  bone,  redness,  swelling, 
heat,  etc.,  appear  early. 
Acute  Articular  Rheumatism. — No  disease  is  more  frequently  mis- 
taken for  acute  infectious  osteomyelitis  than  this.  It  is  recognized  by  the 
successive  involvement  of  many  joints,  which  is  usually  transitory.     The 


Fig.    469. — Skiagraph  of  Os- 
teomyelitis    OF     Tibia 
Showing     Osteosclero- 
sis (Rumpel). 
Note  the  absence  of   any 
differentiation  between  the  dark 
normal  shadow  of    the   cortex 
and  the  lighter  shadow  of  the 
medulla. 
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tenderness,  pain,  and  swelling  are  over  the  joints,  and  not  over  the  bones, 
as  is  the  case  in  acute  infectious  osteomyelitis.  The  acute  arthritis  (see 
below)  of  infants  and  young  children,  which  occurs  as  the  result  of  local- 
ization of  the  infectious  osteomyelitis  in  the  epiphyses,  with  early  involve- 
ment of  the  joints,  is,  as  a  rule,  confined  to  one  joint,  most  often  the  hip 
and  shoulder.  Profuse  sweats,  multiple  joint  involvement,  and  early 
response  to  saHcylates  are  also  characteristic  of  rheumatism. 


Fig.  470. — X-RAY  OF  Case  of  Gummatous  Ostuomyelitis  and  Periostitis  of  Clavicle. 
Note  the  greatly  thickened  periosteum  and  the  loss  of  the  normal  lighter  shadow  of  the  medulla  due  to  osteo- 
sclerosis. 


Injections  Arthritis. — The  second  type  of  acute  osteomyelitis,  in 
which  the  focus  lies  in  or  near  the  epiphysis,  may  greatly  resemble 
arthritis  due  to  other  causes.  This  is  especially  true  of  osteomyeHtic 
foci  at  the  upper  and  lower  ends  of  the  femur,  and  the  upper  end  of 
the  humerus.  The  symptoms  are  generally  more  severe  both  in  infants 
and  older  children  than  in  an  arthritis  due  to  other  causes.  The  pain, 
swelling  about  the  joint,  and  fever  are  very  marked.  Abscess  forma- 
tion follows  in  the  majority  of  the  cases,  and  is  preceded  by  a  high 
degree  of  leukocytosis. 

Epiphyseal  separation  is  quite    common    in    the    cases    of    acute 
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osteomyelitis  close  to  a  joint,  and  the  diagnosis  can  often  be  made 
from  the  resultant  deformity  and  the  use  of  the  .T-ray  (Fig.  467  and 
page  663). 

In  subacute  cases  of  epiphyseal  infectious  osteomyelitis  it  is  impos- 
sible before  operation  to  make  a  differentiation  from  tuberculosis  of  the 
joints. 

Tuberculosis  of  Bone. — In  the  more  acute  types  of  infectious  osteo- 
myelitis there  should  be  no 
difficulty  in  making  a  dif- 
ferentiation from  tubercu- 
losis. The  pain,  leukocy- 
tosis, local  swelling  and 
tenderness,  high  fever, 
etc.,  are  all  characteristic 
of  an  acute  osteomyeUtis. 
There  are  certain  sub- 
acute cases  of  osteomyel- 
itis which  may  resemble  a 
tuberculosis.  There  are, 
however,  even  in  these 
cases  certain  points  of  dif- 
ference. Tuberculosis  aj- 
jects  the  shajt  close  to  the 
epiphysis,  or  the  epiphysis 
itself,  while  it  is  rare  in  the 
shaft  of  the  long  bones. 
Acute  infectious  osteomyel- 
itis is  most  frequently  a 
disease  of  the  medulla  of 
the  shaft  and  is  rarely  situ- 
ated close  to  the  epiphyses. 
The  history  of  pain,  rise  of 
temperature,  and  the  local  signs,  such  as  tenderness  on  pressure,  swell- 
ing, etc.,  are  all  more  marked  in  an  acute  infectious  osteomyelitis. 
An  ric-ray  will  show  greater  thickening  of  the  bone,  due  to  involucrum 
formation  in  osteomyeHtis  (see  page  666).  If  a  sinus  exists,  the  granu- 
lation-tissue will  often  be  of  great  aid  in  making  a  diagnosis,  being 
caseous  and  flabby  in  tuberculosis,  and  if  examined  microscopically,  will 
show  giant-cells  and  tubercles. 


Fig.  471. — External  Appearance  of  Left  Thigh  in  a  Case 

OF  Osteomyelitis  of  the  Femur. 

The  arrow  points  to  the  swelling  caused  by  the  involucrum  and 

thickening  of  the  subcutaneous  tissue. 
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II,  Primarily  Chronic  Diseases  of  Bone. 
u  those  due  to  infective  agents. 
Tuberculosis  of  Bone. — This  may  occur  clinically  in  the  follow- 
ing forms : 

1.  As  single  or  multiple  foci  in  the  epiphyses  of  the  long  pipe  bones, 
e.  g.,  femur,  tibia,  humerus,  ulna,  radius,  fibula,  and  clavicle. 

2.  As  a  tuberculous  osteo- 
myeUtis  of  the  short  pipe 
bones,  e.  g.,  metatarsals,  meta- 
carpals, and  phalanges  of  the 
toes  and  fingers. 

3.  In  the  spongy  bones  of 
the  carpus  and  tarsus. 

4.  In  the  flat  bones,  e.  g., 
pelvis,  scapula,  ribs,  sternum, 
and  skull. 

A  tuberculous  osteomyel- 
itis of  the  shaft  or  a  diaphysis 
of  the  long  pipe  bones  is  very 
rare.  Nichols  states  that  he 
has  been  unable  to  find  it  in 
one  hundred  and  twenty  cases 
studied  by  him,  and  Kiittner 
was  only  able  to  discover  six 
cases  in  a  total  of  two  thou- 
sand, one  hundred  and  twenty- 
seven  cases  of  tuberculosis  of 
the  bones  and  joints  in  von 
Bruns'  clinic  (0.28  per  cent.). 

The  diagnosis  oj  tubercu- 
losis of  bone  varies  according 
to  its  localization. 

I .  If  situated  in  the  epiphy- 
seal ends  of  the  long  pipe  bones,  the  symptoms  of  the  secondary  joint 
affection  may  predominate  to  such  an  extent  that  a  primary  bone  focus 
is  only  to  be  suspected  from  the  generally  accepted  fact,  that  in  the  ma- 
jority oj  cases  tuberculous  arthritis  is  secondary  to  a  primary  bone  jocus. 

In  bones  like  the  olecranon,  upper  and  lower  ends  of  the  tibia, 
clavicle,  lower  end  of  the  femur  or  radius,  which  are  accessible  to  in- 
spection and  palpation,  the  presence  of  a  tuberculous  focus  may  be  sus- 
pected from  the  following  symptoms : 


Fig.  472. — External  Appearance  of  Thigh  in  a 
Case  of  Osteosarcoma  of  the  Lower  End  of  the 
Femur  Simulating  Tuberculous  Osteomyelitis. 
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I.  A  localized  tenderness  and  swelling,  accompanied  by  moderate 
pain  upon  pressure  or  movements  of  the  limb.  The  pain  is  never  severe, 
as  in  an  infectious  osteomyelitis,  and  there  is  but  little  if  any  fever.  If 
caseation  and  perforation  of  the  periosteum  have  occurred,  the  presence 
of  fluctuation  and  the  history  of  slight  pain  preceding  the  appearance  of 
the  swelling  render  the  diagnosis  of  tuberculosis  probable. 


Fig.  473. — X-RAY  OF  a  Case  of  Tuberculous  Dactylitis,  of  Left  Metacarpal  Bone  of  Ring-kinger, 
OF  Second  Phalanx  OF  Right  Middle  Finger,  and  First  Phalanx  of  Right  Ring-finger. 


2.  Tuberculous  osteomyelitis  occurs  chiefly  in  the  short  pipe  bones 
of  4he  hands  and  foot,  e.  g.^  metacarpals,  metatarsals,  and  phalanges. 
It  has  been  termed  tuberculous  dactylitis  or  spina  ventosa.  To  some 
extent,  the  ulna  resembles  these  short  pipe  bones,  in  the  fact  that  tuber- 
culous localization,  if  it  does  not  occur  in  the  olecranon  process,  is 
most  apt  to  take  place  in  the  shaft.  The  short  pipe  bones — /.  e.,  meta- 
carpals and  phalanges  of  the  fingers — of  the  hand  are  far  more  frequently 
involved  than  those  of  the  foot,  viz.,  metatarsals  and  phalanges  of  toes. 
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The  affected  bone  is  expanded  and  becomes  spindle-shaped.  This 
thickening  of  the  bone  is  so  marked  as  to  be  distinctly  palpable,  and  can 
be  seen  in  a  skiagraph  (see  Fig.  473  and  page  670).  Such  an  enlargement 
of  the  bone  seldom  occurs  in  the  epiphyseal  form  of  tuberculosis,  but  if 
present,  it  takes  place  at  the  lower  end  of  the  radius  and  upper  ends  of 
the  tibia  and  ulna.  » 

In  addition  to  the  enlargement  of  the  bone,  perforation  of  the  over- 
lying periosteum  occurs  at  an  early  period  with  the  formation  of  a  sinus 
discharging  thin  yellow  pus  and  hned  by  pale,  flabby,  often  caseous,  gran- 
ulations. Such  abscesses  and  sinus  formations  occur  at  an  early  stage 
in  the  case  of  tuberculosis  of  the  metacarpals  and  metatarsals,  but  at  a 
late  stage  in  the  case  of  the  phalanges,  which  latter  may  remain  enlarged 
for  a  long  time  before  sinus  formation  occurs.  Syphilis  causes  a  similar 
enlargement  of  the  short  pipe  bones,  but  can  be  differentiated  by  the  fact 
that  it  occurs  chiefly  in  infancy,  and  there  is  no  abscess  formation.  The 
history  and  a  search  for  other  evidences  of  syphihs  will  usually  clear  up 
any  doubts.  Should  the  latter,  however,  exist,  the  administration  of  anti- 
syphihtic  remedies  should  be  instituted. 

3.  Tuberculosis  of  the  tarsal  bones  is  more  frequent  than  is  that  of  the 
carpal  bones.  In  lesions  of  both  of  these  varieties  of  bones  the  articular 
symptoms  predominate  and  will  be  referred  to  in  the  diagnosis  of  tuber- 
culous joint  disease. 

4.  Tuberculosis  of  the  flat  bones  of  the  extremities,  e.  g.,  of  the 
pelvis,  may  occur  either  along  the  crest  of  the  ilium,  the  symphysis 
pubis,  or  in  the  acetabulum.  The  latter  localization  may  be  the  start- 
ing-point of  a  hip-joint  disease. 

In  the  crest  of  the  ilium  and  symphysis  pubis,  tuberculosis  is  very 
rare,  and  difficult  to  recognize  until  an  abscess  or  a  sinus  which  leads 
down  to  carious  bone,  has  formed. 

Tuberculous  periostitis  as  a  primary  affection  only  occurs  in  the 
ribs  and  has  been  described  on  page  220. 

x-Ray  Appearances  oj  Tuberculosis  oj  Bone. — Even  though  the  clinical 
evidences  of  tuberculosis  are  often  quite  marked,  the  skiagraph  may  show 
comparatively  httle.  The  most  characteristic  x-ray  evidence  is  the  in- 
creased transparency  of  the  involved  area,  due  to  the  absorption  of  the 
bone.  This  is  in  marked  contrast  to  the  deeper  shadow  due  to  new  bone 
formation  (Fig.  469)  in  nontuberculous  osteomyehtis.  This  is  especially 
true  of  the  long  bones,  like  the  femur,  tibia,  etc.  The  shaft,  however,  is 
not  expanded,  as  in  a  bone  cyst,  and  there  is  no  periosteal  new  bone  for- 
mation, as  in  pyogenic  osteomyelitis.  Such  an  absence  of  reactive  bone 
production  is    quite    characteristic  of    tuberculosis.     In    spina  ventosa 
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(tuberculosis  of  short  pipe  bones)  the  shaft  is  expanded,  but  there  is  a  loss 
of  bone  structure  either  centrally  or  at  the  periphery  (Fig.  473).  In  a 
syphiHtic  dactyHtis  the  greatly  thickened  periosteum  either  surrounds  the 
intact  shaft  or  the  latter  gives  a  deep  shadow  (Fig.  470)  as  the  result  of 
new-formed  bone. 


Fig.  474. — Method  of  Palpating  the  Periosteum  of  the  Tibia. 

The  fingers  are  laid  flat  upon  the  limb,  the  tips  resting  upon  the  internal  surface  of  the  tibia  or  shin,  andjhe 
hand  then  passed  along  the  entire  length  of  the  tibia. 


Syphilis  of  Bone. — Syphilis  affects  the  bones  both  in  the  heredi- 
tary and  acquired  forms  of  the  disease.  The  localization  and  pathologic 
changes  are  similar  in  both  and  will  be  described  together.  In  hereditary 
syphiHs  there  is,  however,  a  greater  tendency  to  secondary  joint  involve- 
ment, the  clinical  signs  of  which  will  be  referred  to  in  the  section  on  joint 
diseases  (see  page  712). 
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The  following  are  the  most  frequent  locaHzations  of  syphiHs: 

1.  As  a  periostitis: 

(a)  In  the  early  portion  of  the  secondary  stage. 

(b)  In  the  late  secondary  stage. 

(c)  In  the  tertiary  stage. 

(d)  In  late  hereditary  syphilis  (syphilis  hereditaria  tarda). 

2.  As  a  gummatous  osteomyeHtis : 

(a)  In  the  tertiary  stage. 

(b)  In  the  hereditary  form. 

In  hereditary  syphilis,  bone  changes  appear  (a)  as  an  osteomyelitis 
of  the  epiphyses  of 
the  long  pipe  bones, 
causing  pain,  marked 
enlargement  of  the 
end  of  the  bone,  a 
swollen  joint,  and 
loss  of  function  of 
the  limb  (syphilitic 
pseudo- paralysis) . 

(b)  As  an  osteo- 
myelitis of  the  short 
pipe  bones  (syphil- 
itic dactylitis),  which 
can  be  differentiated 
from  a  tuberculous 
condition  by  the  ab- 
sence of  a  tubercu- 
lous history  and  of  a 
tendency  to  abscess 
formation  and  the 
rapid  improvement 
under  antisyphilitic 
treatment. 

(c)  As  an  osteomyelitis  anywhere  in  the  body  with  resultant  necro- 
sis and  sinus  formation. 

(d)  As  an  osteoperiostitis  in  that  form  of  hereditary  syphilis  which 
appears  about  the  age  of  puberty,  called  "syphihs  hereditaria  tarda." 
The  diagnosis  of  the  latter  two  forms  does  not  differ  from  similar  condi- 
tions observed  in  the  late  secondary  or  in  the  tertiary  stages  of  acquired 
syphilis  (see  below). 

Acquired  Syphilis. — In  the  early  weeks  of  the  secondary  stage 

43 


Fig.  475. — Periostitis  Syphilitica  in  a  Boy  of  Sixteen,  Suffering 

FROM  Syphilis  Hereditaria  Tarda. 

This  is  the  same  case  as  shown  in  the  a;- ray  of  Fig.  477.     The  arrow 

points  to  the  prominence  along  the  entire  internal  aspect  of  the  tibia. 
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one  of  the  most  marked  symptoms,  which  appears  just  before  the  cuta- 
neous eruption  occurs,  is  the  acute  periostitis  of  the  cranial  bones  (see 


Fio.  476. — ^X-RAY  OF  Case  of  Syphilitic  Periostitis  of  Tibia,  Exterior  Picture  of  Which  is  shown 

IN  Fig.  475- 
page  76).     In  the  late  secondary  or  early  tertiary  periods  this  local- 
ization is  so  characteristic  that  the  diagnosis  is  usually  not  difficult. 
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The  disease  most  often  involves  the  tibia,  but  may  first  show  itself 
in  the  clavicle.  The  signs  are  (a)  severe  pain  over  the  affected 
bone  which  is  most  marked  at  night,  except  in  those  who  sleep 
during  the  day  on  account  of  their  occupation,  in  which  case  they  are 
most  severe  during  the  latter  period,  (b)  Palpation  of  the  bone  reveals 
a  distinct  thickening  of  the  periosteum  and  exquisite  sensitiveness 
to  the  touch.  This  inflammatory  form  of  syphilitic  bone  localization 
may  be  quite  circumscribed  (periosteal  nodes)  or  diffuse.  Even  after 
the  disease  has  subsided  the  affected  bone  may  show  upon  palpation, 
alternating  elevations  and  depressions,  which  may  be  of  some  aid  in 
making  a  diagnosis  of  syphilis  at  some  future  period.  These  elevations 
are  the  result  of  ossification  of  the  periosteal  nodes. 

Gummatous  Periostitis  and  Osteomyelitis. — These  occur  in  the 
tertiary  stage  in  one  of  two  forms :  (a)  As  a  superficial  periosteal  gum- 
ma; (b)  as  a  circumscribed  or  diffuse  gummatous  infiltration  of  the 
medulla  of  the  shaft. 

The  periosteal  gumma,  which  varies  from  the  size  of  a  walnut  to 
that  of  an  apple,  appears  as  a  painful,  superficial  tumor,  which  may 
become  soft  and  show  evidences  of  fluctuation,  or  gradually  disappear 
under  treatment.  At  times  they  may  break  down  and  perforate  the  skin, 
or  ulceration  takes  place  with  the  formation  of  typical  reniform,  steep- 
edged  ulcers. 

A  gummatous  osteomyelitis  causes  a  dull  aching  pain  in  the  bone 
without  palpable  changes  in  the  periosteum.  There  may  be  an  accom- 
panying marked  enlargement  of  the  shaft  of  the  bone  or  extensive 
necrosis  may  occur.  In  some  cases,  a  spontaneous  fracture  may  be 
the  first  sign  of  the  presence  of  the  disease. 

The  diagnosis  of  the  various  forms  of  bone  syphilis  is  usually  not 
difficult,  if  there  is  a  distinct  history  or  there  are  evidences  of  the  dis- 
ease elsewhere.  In  no  other  bone  affection  are  the  thickening,  pain, 
and  tenderness  of  the  periosteum  so  marked.  The  nocturnal  exacer- 
bation of  pain  is  also  characteristic. 

Tuberculous  periostitis,  as  was  stated,  is  very  rare  as  a  primary 
affection,  and  if  present  usually  shows  early  signs  of  suppuration. 

If  the  periosteum  has  increased  in  thickness  rapidly,  and  the  en- 
largement is  quite  marked  and  not  very  painful,  the  question  of  the 
possibility  of  a  periosteal  sarcoma  arises.  This  is  especially  true  if 
there  is  but  little  response  to  antisyphilitic  treatment,  and  the  history 
of  a  previous  syphilis  is  not  clear.  In  such  cases  an  exploratory 
incision  is  often  necessary. 

The  gummatous  form  of  osteomyelitis,  if  it  be  accompanied  by 
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considerable  osteosclerosis  and  enlargement  of  the  bone,  must  at 
times  be  differentiated  from  an  osteosarcoma,  especially  if  situated 
at  the  epiphyseal  ends  of  the  long  bones.  A  gumma  in  such  a  situa- 
tion causes  a  unilateral,  while  a  sarcoma  causes  a  uniform,  enlarge- 
ment. 

A  gumma  of  the  short  pipe  bones  of  the  hand  and  foot  (metacarpals, 
metatarsals,  and  phalanges)  can  be  differentiated  from  a  tuberculous 
osteomyeHtis  (spina  ventosa)  only  by  the  greater  tendency  of  the  latter 

to  suppurate  and  the  fact  that 
antisyphihtic  treatment  causes 
I  no  improvement. 

X-ray    Appearance      of 
Syphilis    of    Bone.— The 
thickening  of    the  periosteum 
(Fig.  475)  is  one  of  the  most 
characteristic    evidences    of 
syphilis  in  the  x-ray  picture. 
This  means  a  gummatous  de- 
posit in   the   periosteum.     In 
some   instances    (Ware^)    this 
gummatous     material     en- 
croaches upon  the  cortex,  ma- 
terially   contributing    to    the 
thickening  of  the  bone.     If  a 
gummatous     osteomyelitis    is 
present,  there  is  a  considerable 
increase  in  the  diameter  and 
the  distinctions  in  the  shadows 
perceptible  in  a  normal  bone  be- 
come obliterated.     The  cortex 
appears  as  a  denser  shadow, 
often    encroaching  upon   the  medulla   so  as   to  obliterate    it.     If,   as 
in  the  periostitis,  this  gummatous  material  breaks  down,  there  are  areas 
of  more  or  less  translucency,  surrounded  by  denser  shadows,  due  to  areas 
of  greater  bone  activity  (osteosclerosis).     The  gummatous  deposit  in  the 
periosteum  is  attended  at  times  by  a  growth  in  the  length  of  the  bones,  re- 
sulting in  a  bowing  of  the  bones.     This  condition  is  especially  frequent, 
according  to  Fournier,  in  young  adults  suffering  from  late  hereditary 
syphilis,  and  is  well  shown  in  Fig.  475.     The  :x;-ray  is  of  great  aid  in  dis- 
tinguishing syphilitic  and  tuberculous  dactylitis  (compare  Figs.  473  and 

^  Ware,  "Surgery,  Gynecology,  and  Obstetrics,"  vol.  vi,  p.  9. 


Fig.  477- — Syphilis  of  Metacarpal  Bone. 
Note  the  great  thickening  of  the  periosteum  involving 
the  shaft,  and  the  absence  of  any  demarcation  between 
the  cortex  and  medulla,  as  is  characteristic  of  a  gummata 
osteomyelitis. 
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477).  In  syphilis,  the  greater  share  of  the  dense  shadow  is  the  result  of 
periosteal  thickening  surrounding  the  expanded  shaft,  while  in  tubercu- 
losis there  is  little  periosteal  involvement  and  the  bone  appears  eaten  away 
and  full  of  translucent  areas. 


Osteomalacia. 

This  is  a  disease  of  bone  in  which  absorption  of  lime  salts  occurs 
in  healthy  bone. 

Bending  of  the  softened  bone  leads  to  marked  deformity,  and  the 
occurrence  of  spontaneous  fracture  is  common.  The  majority  of 
cases  reported  have  been  in  women  (91  per  cent.),  and  of  these 
it  occurred  during  pregnancy  in    70  per  cent. 

There  is,  however,  a  non-puerperal  form,  which  is  of  constantly 
increasing  interest  to  surgeons,  since  the  spontaneous  fractures  occur- 
ring as  the  result  of  it  may  be  easily  diagnosed  as  being  due  to  bone 
neoplasms.  The  most  characteristic  symptoms  of  the  puerperal  and 
non-puerperal  forms  are: 

1.  Rheumatoid  pains  in  the  spine  and  the  extremities  without 
swelling,  but  accompanied  by  marked  muscular  weakness. 

2.  In  the  non-puerperal  form  there  is  a  history  of  mahiutrition  and 
of  unhygienic  surroundings. 

3.  Deformities.  These  may  be  (a)  of  the  spine — there  is  a  grad- 
ually increasing  curvature  of  the  spine,  which  may  be  in  a  backward, 
forward,  or  lateral  direction;  (b)  of  the  pelvis — the  walk  becomes 
waddling,  like  that  of  double  congenital  hip  dislocation,  the  pelvic 
bones  becoming  misshapen ;  (c)  of  the  chest — this  assumes  a  barrel  shape 
or  the  ribs  sink  in;  (d)  of  the  extremities — there  is  marked  bending  of 
the  long  bones. 

4.  Spontaneous  fractures.  These  occur  at  an  early  period.  They 
may  be  single  or  multiple,  and  the  possibility  of  an  osteomalacia  must 
always  be  borne  in  mind  in  cases  of  apparently  spontaneous  fracture. 

5.  Owing  to  the  absorption  of  the  calcium  salts,  the  x-ray  will  show 
a  lighter  shadow  than  normal  bone  does. 

Differential  Diagnosis. — The  bone  diseases  from  which  osteo- 
malacia must  be  differentiated  are: 

(a)  Osteosarcoma,  especially  of  the  soft  medullary  type.  This 
may,  like  osteomalacia,  cause  a  spontaneous  fracture  as  its  first  symp- 
tom. Usually,  however,  there  is  a  history  of  deep-seated  pain  located 
in  the  shaft  of  one  of  the  long  bones,  not  diffuse,  like  that  of  osteo- 
malacia, i.  e.,  felt  in  various  parts  of  the  body. 
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(b)  Osteitis  Deformans. — This  occurs  chiefly  in  elderly  people, 
but  may  begin  before  forty.  The  accompanying  rheumatic  pains  and 
the  increasing  curvature  of  the  spine  and  lower  extremities  resemble 
those  of  osteomalacia,  but  there  gradually  develops  an  irregular  nodular 
thickening  of  the  various  bones.  In  addition  the  x-vslj  will  show  that 
the  normal  deep  bone  shadow  is  not  absent  as  in  osteomalacia. 

(c)  Rickets, — This  causes  bending  of  the  bones,  but  never  marked  as 
in  osteomalacia,  spontaneous  fracture  is  infrequent,  and  rachitis  occurs 
at  a  much  earher  age  than  osteomalacia. 

Rachitis  (Rickets). 

The  diagnosis  of  this  form  of  bone  disease  usually  presents  no  dif- 
ficulties.    The  most  characteristic  symptoms  are: 

I.  Deformities. — These  are  most  marked  in  the  head,  spine, 
thorax,  and  extremities. 

(a)  Head. — The  head  is  larger  than  normal  and  of  a  square  or  box- 
shape,  owing  to  the  formation  of  bosses  over  the  parietal  and  fron- 
tal eminences.  The  sutures  and  fontanelles  remain  open  longer 
than  normal.  The  occipital  bone  often  shows  abnormal  soft- 
ness or  parchment-hke  crackling  (craniotabes)  on  pressure.  This 
rachitic  condition  is  frequently  accompanied  by  a  variable  degree 
of  hydrocephalus. 

(b)  Chest. — Nodules  are  to  be  felt  at  the  junction  of  the  costal  car- 
tilages and  ribs,  which  together  form  a  series  of  bead-like  enlargements 
to  which  the  term  rachitic  rosary  has  been  given.  In  addition  to  this 
beading,  the  chest  is  flattened  from  side  to  side  and  the  sternum  often 
very  prominent  (pigeon-breast). 

(c)  Spine. — The  most  characteristic  deformity  is  a  backward  curv- 
ature (kyphosis),  which  is  uniformly  distributed  over  the  entire  spine. 

(d)  Extremities. — The  deformities  are  more  marked  in  the  lower  than 
in  the  upper  extremity.  The  palpable  epiphyses  of  the  various  bones  are 
markedly  enlarged.  This  is  especially  pronounced  at  the  lower  ends  of 
the  radius  and  ulna.  The  femur  is  bent  forward  and  outward  and  there 
is  frequently  an  accompanying  coxa  vara  (see  page  743).  The  other 
principal  deformities  are  genu  valgum  and  varum  (see  page  747). 
Spontaneous  and  greenstick  fractures  are  not  infrequently  due  to 
rickets.  The  diagnosis  can  usually  be  made  from  (a)  the  box-shaped 
skull;  (b)  beading  of  the  ribs;  (c)  enlargement  of  the  epiphyses  at  the 
wrist  when  accompanied  by  great  restlessness;  (d)  nervous  symp- 
toms, such  as  convulsions,  laryngismus  stridulus;  (e)  marked  muscular 
weakness ;   (/)  delayed  dentition  and  delayed  closure  of  the  fontanelles. 
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There  is  never  any  breaking  down  of  bone  in  rickets,  or  formation  of 
sinuses.  A  diagnosis  of  rickets  should  never  be  made  from  a  single 
symptom,  since  enlargement  of  the  epiphyses  may  be  due  to  heredi- 
tary syphilis.  Again,  deformities  of  the  extremities,  like  coxa  vara 
or  genu  valgum  or  varum,  may  be  due  to  static  or  other  causes.  A 
curvature  of  the  spine  may  be  due  to  tuberculosis.  The  differentia- 
tion from  scurvy  is  given  below. 

ChONDRO DYSTROPHIA  FOHTALIS  ( ACHONDROPLASIA -FeTAL  RiCKETS). 

This  bone  affection  is  essentially  a  disturbance  of  the  normal  pro- 
cess of  ossification  of  the  primary  cartilage.  The  children  are  dwarf- 
like when  bom.  The  head  is  large,  the  ribs  are  beaded,  the  thorax 
flattened,  and  the  long  bones  are  bowed  and  shortened.  The  bones 
remain  distorted  and  their  growth  is  greatly  retarded. 

SCORBUTUS;  Scurvy  (Barlows  Disease). 

This,  like  rickets,  is  a  disease  of  childhood,  although  it  may  rarely 
occur  in  early  youth  or  even  in  adult  life  as  the  result  of  errors  of  diet. 
About  four-fifths  of  the  cases  occur  between  the  sixth  and  fifteenth 
months  (Holt).  Most  of  the  children  have  been  in  good  health  up  to 
the  time  of  the  attack.  The  principal  surgical  interest  in  the  disease 
is  its  tendency  to  involve  the  bones.  A  surgeon  is  often  consulted  on 
account  of  the  fact  that  the  children  cry  out  with  pain  when  lifted. 
In  the  majority  of  cases  this  pain  and  tenderness  are  most  marked  in 
the  lower  extremities,  especially  about  the  knees  and  ankles. 

This  symptom  alone  should  always  lead  one  to  suspect  scurvy, 
since  acute  rheumatism  is  very  rare  in  such  young  children.  The 
accompanying  symptoms — (a)  swelling  near  or  of  the  large  joints; 
(b)  spongy,  swollen,  often  bleeding,  gums;  {c)  tendency  to  subcutaneous 
hemorrhages  and  to  melena,  as  well  as  (d)  the  history  of  improper  diet 
(prolonged  use  of  some  proprietary  food  or  sterilized  or  condensed 
milk) — will  usually  enable  a  diagnosis  to  be  made.  In  anterior  poho- 
myelitis  there  is  no  tenderness.  In  actue  osteomyeHtis  there  is  fever, 
leukocytosis,  as  well  as  local  redness  and  heat.  The  swelling  of  the 
limb  may  resemble  a  sarcoma,  but  an  :x:-ray  will  soon  exclude  a  neo- 
plasm, because  the  normal  outhnes  of  the  bone  are  preserved  in  scurvy. 

Osteitis  Deformans  cPaget^s  Disease  of  Bone^ 
This  is  an  affection  which  causes  a  softening  and  bending  of  some 
of  the  long  pipe  bones  and  of  the  spine,  due  to  absorption  of  lime  salts 
with  secondary  formation  of  fibrous  tissue  in  its  stead.     It  usually 


68o  THE   EXTREMITIES. 

affects  the  tibia  in  elderly  persons  and  soon  involves  the  neighboring 
joints. 

The  disease  attacks  men  more  frequently  than  women.  The 
average  age  of  onset  in  twenty-one  cases,  according  to  Osgood  and 
Locke,  of  Boston,  was  forty-three  years.  The  skull  is  greatly  enlarged, 
and  there  is  neuralgia  from  pressure.  The  affection  is  often  ushered 
in  by  a  long  period  of  rheumatic  pains  and  headaches.  The  patient 
stands  with  legs  bowed  and  spine  bent  gradually  backward,  the  body  is 
carried  forward  and  bent  at  the  hips.  The  occurrence  of  bow-legs  late 
in  life  accompanied  by  enlarged  skull  and  bending  backward  of  the 
spine  are  the  chief  diagnostic  features. 

OSTEOARTHROPATHIE  PNEUMATIQUE. 

This  is  a  disease  of  bone  which  was  first  described  by  Aiarie.  It 
occurs  in  persons  suffering  from  chronic  cardiac  and  pulmonary  dis- 
eases, and  consists  of  an  enlargement  (Fig.  478)  of  the  end  phalanges 
of  the  fingers  and  toes,  resulting  from  a  chronic  periostitis. 

Acromegaly. 
This  gives  such  a  characteristic  clinical  picture  that  it  seldom  causes 
any  difficulty  in  diagnosis.  There  is  marked  enlargement  of  the  bones 
of  the  face  (especially  of  the  lower  jaw)  and  of  the  hands  and  feet. 
It  is  often  a  symptom  of  tumors  of  the  pituitary  body,  as  was  the  case 
in  the  patient  whose  brain  is  shown  in  Fig.  44. 

Tumors  of  Bone. 

The  clinical  history  of  a  patient  with  a  tumor  of  one  of  the  bones 
of  the  extremities  is  usually  as  follows:  {a)  He  may  present  him- 
self, for  the  first  time,  on  account  of  a  fracture  which  followed  a 
very  shght  trauma;  {h)  he  may  complain  of  pain  and  tenderness 
over  the  affected  bone  for  months  to  years  before  a  palpable  enlarge- 
ment appears ;  or,  lastly,  {c)  a  patient  who  has  a  distinct  tumor  presents 
himself  for  examination  and  opinion. 

In  making  a  diagnosis,  one  must  consider  whether  the  enlarge- 
ment is  in  reality  a  neoplasm  of  the  bone  or  whether  it  is  the  result  of 
some  inflammatory  process,  and  if  one  has  excluded  the  latter,  the  next 
problem  is  to  determine  the  nature  of  the  tumor,  as  to  whether  it  be 
benign  or  malignant,  etc. 

If  the  patient  is  examined  for  the  first  time  on  account  of  an  appar- 
ently spontaneous  fracture,  the  various  forms  of  pathologic  fracture 
enumerated  on  page  505  must  be  excluded  one  by  one. 

If  the  spontaneous  fracture  is  due  to  the  rarefaction  of  the  osseous 
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tissue  as  the  result  of  a  neoplasm  there  will  be  the  previous  history,  and 
the  local  findings  to  be  enumerated  below,  as  more  or  less  characteristic 
of  the  different  forms  of  bone  neoplasms. 

It  is  impossible  to  make  a  diagnosis  of  a  bone  neoplasm  without 
referring  briefly  to  the  chief  varieties  and  then  to  consider  their  differ- 
entiation from  other  conditions: 

r  True  or  simple  bone  cysts. 
Benign.        -<^  Osteomata  and  exostoses. 
Neoplasms  of  bones  (  [  Enchondromata. 

of  the  extremities.  \  j>^-  ^^^  secondary  sarcomata 

'^Malignant.  -'  j  •  / 

(  Secondary  carcmomata. 


Fig.  478. OSTEOARTHROPATHIE  PnEUMATIQUE  OF  AIaRIE   OF  THE  JOINTS  OF  THE  FiNGERS  OF  BOTH  HaNDS. 

(See  text.) 

A  group  of  tumors  called  peritheliomata  is  also  found  in  bones 
which  belong  clinically  to  neither  group,  although  they  resemble  the 
sarcomata  histologically.  These  peritheliomata  show  no  tendency  to 
produce  metastases,  but  are  apt  to  recur  locally  after  operation. 

Benign  Tumors. 
Bone  Cysts. — That  cysts  occur  in  the  long  and  short  bones  of  the 
body  has  been  known  for  many  years.     Virchow  in  1877  was  the  first  to 
attempt  to  explain  the  origin  of  these  cysts.     According  to  his  theory, 
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they  were  the  result  of  the  softening  of  solid  tumors,  such  as  chondro- 
mata  and  sarcomata  of  bone.  This  remained  a  generally  accepted  ex- 
planation until  von  Recklinghausen  in  1891  described  a  bone  disease 
which  he  called  osteitis  fibrosa  deformans.  He  observed  numerous  white  to 
brownish-red,  more  or  less  firm  tumors  or  cysts  in  the  bones  in  three  cases, 
associated  with  spontaneous  fractures  and  bending  of  the  bones.  Histo- 
logically he  found  the  normal  medulla  changed  to  fibrous  tissue  with 
extensive  destruction  of  bone.  The  name  which  Recklinghausen  gave  the 
disease  has  been  retained,  and  later  writers  believe  that  in  the  majority  of 

cases  bone  cysts  are  the 
result  of  a  low  grade  of 
inflammatory  change, 
osteitis  fibrosa,  and  that 
in  only  a  small  propor- 
tion of  the  cases  is  a 
bone  cyst  the  result  of 
the  softening  of  a  chon- 
droma. Bone  cysts  are 
due  to  a  pathologic  pro- 
cess sui  generis,  and  are 
not  merely  the  product 
of  secondary  softening 
of  true  tumors  of  vari- 
ous kinds.  Cysts  of 
this  type  have  gener- 
ally, though  not  invari- 
ably, been  observed  in 
young  individuals,  and 
usually  in  the  long 
bones.  It  must  be  con- 
ceded that  the  differen- 
tial cystic  sarcomata  of  the  bones  and  bone  cysts  may  be  very  difficult, 
even  when  aided  by  the  microscope.  Von  Haberer^  has  reported  cases 
of  multiple  bone  cysts  which  were  really  genuine  giant-celled  sarcomata. 
As  was  stated  above,  the  majority  of  writers  believe  that  true  bone  cysts 
are  due  to  an  inflammatory  process.  The  author  has  been  able  to  collect 
31  cases,  including  the  one  from  which  the  skiagraph  shown  in  Fig.  480 
was  taken. 

Clinically  such  patients  either  present  themselves  for  diagnosis  when 
the  bone  has  been  broken,  as  in  the  case  shown  in  Fig.  480,  following  an 

^  "Archiv  fiir  klinische  Chirurgie,"  vols.  Ixxvi  and  Ixxxi. 


Fig.  479- — Endothelioma  of  Shoulder,  Anterior  View  (Dr. 
John  A.  Hartwell). 
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insignificant  trauma,  or  patients  are  first  seen  on  account  of  a  painless  but 
steady  enlargement  of  the  bone.  The  condition  may  either  appear  in 
only  one  bone  (solitary  bone  cyst)  or  quite  a  large  number  of  the  bones  of 
the  skeleton  may  be  involved.  Pain  is  rarely  present  in  these  cases,  and 
in  only  a  few  is  there  a 
history  of  an  injury,  pre- 
ceding the  tumor.  Carl 
Beck,^  of  New  York,  was 
the  first  to  call  attention  to 
the  .T-ray  as  a  means  of  re- 
cognizing bone  cysts.  He 
described  a  marked  thin- 
ning of  the  cortex.  The 
outlines  of  the  thinned  cor- 
tex were,  however,  quite 
sharp.  This  cortex  formed 
the  boundary  of  an  oval  or 
spindle-like  expansion  of 
the  shaft  which  showed  a 
translucent  area  in  the 
skiagraph.  This  descrip- 
tion has  been  changed  but 
little  in  later  reports,  al- 
though some  writers  (Helb- 
ing,  Koch,  and  Glimm) 
are  skeptical  as  to  the 
value  of  the  :r-ray  in  the 
diagnosis  of  bone  cysts. 

In  the  author's  case 
(Fig.  480)  the  x-ray  was 
the  only  method  employed, 
and  the  diagnosis  of  bone 
cyst  made  from  the  skia- 
graph was  confirmed  by 
operation.     Upon  opening 

the  cyst  a  gelatinous  fluid  escaped  and  the  bone  cavity  w^as  lined  by  a 
thin  fibrinous  membrane.  Microscopically,  the  conversion  of  the  nor- 
mal medulla  into  fibrous  tissue  was  quite  evident. 

RumpeP  believes  that  the  differentiation  of  a  bone  cyst  from  a  bone 

^  "Archiv  fiir  klinische  Chirurgie,"  vol.  Ixx. 

^  "  Fortschritte  auf  dem  Gebiete  der  Roentgensrrahlen,"  Erganzungsband  No.  16. 


Fig.  4G0. — Ski.agraph  of  Bone  Cyst  of  Right  Hcmkrus. 
Taken  from  author's  case.  Boy  of  twelve  first  seen  on 
account  of  spontaneous  fracture,  with  Dr.  B.  W.  Henderson, 
of  Chicago.  Note  the  uniform  expansion  of  upper  end  of 
shaft.  Also  note  uniformly  thinned  cortex  without  eating 
through,  as  in  sarcoma. 
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sarcoma  can  be  made  from  the  x-ray  alone.  In  the  case  of  the  bone  cyst 
(Fig.  480)^  the  most  characteristic  feature  is  the  greatly  (but  at  the  same 
time  uniformly)  thinned  cortex.  Such  a  uniform  thinning  is  never 
found  in  a  central,  L  e.,  myelogenous,  sarcoma.  The  smooth  cortical 
outline  of  a  bone  cyst  looks  as  if  it  had  been  ground  out.  A  sarcoma 
does  not  show  such  a  uniform  expansion  of  the  bone,  the  growth 
being  somewhat  excentric.  A  sarcoma  also  reveals  a  periosteal  new 
bone  formation  which  never  occurs  in  a  bone  cyst. 

The  chief  conditions 
from  which  it  must  be  dif- 
ferentiated are  a  chronic 
bone  abscess  resulting  from 
a  former  osteomyelitis, 
syphilis,  tuberculosis,  and 
osteosarcoma.  In  the  last 
named  (a)  the  growth  is 
also  ver}'  slow  and  grad- 
ual; (b)  the  surface  is  uni- 
formly hard  and  does  not 
show  softer  areas  as  in  a 
simple  bone  cyst.  In 
many  cases  only  an  ex- 
ploratory incision  will  clear 
up  the  diagnosis.  A  cyst 
is  filled  with  a  thin  yellow- 
ish serous  fluid,  while  an 
osteosarcoma  is  solid 
throughout. 

Chronic  abscesses  due 
to  an  old  osteomyelitis  are 
usually  situated  in  the  up- 
per end  of  the  tibia.  They 
pursue  a  very  protracted 
course  and  the  pains  occur  periodically,  especially  after  exertion. 
There  is  often  some  evening  rise  of  temperature.  Tuberculosis  of 
bone  seldom  causes  expansion  of  a  long  pipe  bone,  but  it  leads  to  ab- 
scesses and  sinuses  at  an  early  date. 

Central  syphilitic  gummata  might  give  rise  to  deep-seated  bone  pain. 
They  cause  no  enlargement  of  the  bone,  give  a  negative  x-tsly  picture, 
and  improve  rapidly  under  antisyphilitic  treatment.  Up  to  the  present 
time  only  twenty-two  cases  of  simple  bone  cysts  have  been  reported. 


Fig 


481. — External  View   of   Dissected   Specimen   of  an 
Osteosarcoma  of  the  Upper  End  of  Humerus. 
This  is  from  the  same  case  as  is  shown  in  Figs.  482  and  483. 
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Osteomata  and  Exostoses. — These  terms  are  frequently  used  to 
represent  the  same  variety  of  tumor  projecting  from  bone.  The  ^a^^^- 
toses  are  congenital  multiple  tumors  which  are  most  frequently  situated 
near  the  epiphyses  and  become  ossified  during  puberty,  at  which  time 
they  are  likely  to  cause  symptoms.  They  are  situated  where  the  long 
bones  grow  most  rapidly,  viz.,  the  lower  end  of  the  femur,  upper  ends  of 
tibia  and  humerus  (see  Figs.  485  and  482).  They  grow  very  slowly, 
and  are  not  accompanied  by  pain  or  tenderness.  In  some  individuals 
these  exostoses  occur  in  multiple  form,  /.  e.,  at  every  epiphysis. 

Exostoses  may  devel- 
op slowly,  or  in  some 
cases  rapidly,  after  trau- 
ma. If  the  growth  has 
been  rapid,  a  differen- 
tiation from  an  ossifying 
periosteal  sarcoma  is  dif- 
ficult. It  can  often  only 
be  made  by  an  :x:-ray 
examination  and  an  ex- 
ploratory incision.  In 
ossifying  periosteal  sar- 
coma which  is  becom- 
ing an  osteosarcoma, 
the  bone  shadow  is  seen 
arranged  in  spicules 
like  rays,  perpendicu- 
lar to  the  shaft  of  the 
bone,  while  an  osteoma 
or  exostosis  shows  the 
architecture  of  normal 
bone,  i,  e.,  a  demarca- 
tion  into   a   cortex   and 

medulla.  An  exostosis  following  a  trauma  can  also  be  distinguished 
from  an  ossifying  periosteal  sarcoma  by  the  fact  that  the  growth  of  the 
exostosis  ceases  after  a  time,  while  that  of  the  malignant  tumor  is  steady 
and  progressive. 

The  exostoses  which  occur  in  chronic  joint  affections,  like  arthritis  de- 
formans, tabetic  and  syringomyelic  joints,  are  readily  diagnosed  by  the 
symptoms  of  the  accompanying  conditions. 

x-Ray  Appearance  of  Exostoses. — This  can  be  readily  recognized  in  a 
skiagraph  from  its  location  close  to  the  epiphyseal  end  of  the  long  pipe 


Fig  482 


View  of  Longitudinal  Section  or  an  Osteosarcoma 
OF  the  Upper  End  of  the  Humerus. 
NB,  Ossifying  periosteal  layer;  5,  softer  portion  of  tumor. 
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bones,  especially  of  the  femur,  tibia,  and  humerus.  In  addition  to  this 
typical  location,  one  often  finds  associated  changes  in  the  skeleton,  such 
as  an  irregular  epiphyseal  line  with  expansion  and  curvature  of  the  various 
bones.  Exostoses  usually  occur  in  many  places.  The  form  of  the  bony 
outgrowth  is  as  typical  as  its  location. 

It  may  look  like  a  hook,  or  it  may  be  rounded  or  irregular  or  cauli- 


FlG.   483.— X-KAY   OF   THE    OSTEOSARCOMA   OF    UpPER    EnD   OF    HUMERUS,   SHOWN    IN    FiG.   482. 


flower-like.  The  base  is  always  broad  and  shows  a  sharp  demarcation 
from  the  surrounding  soft  tissues.  In  the  structure  of  exostoses  one 
recognizes  the  bone  trabeculae.  The  structure  of  the  bone  itself  re- 
mains unchanged.  The  majority  of  exostoses  are  composed  of  bone 
alone,  but  there  may  be  a  combination  of  an  exostosis  with  an  en- 
chondroma,  or  of  an  exostosis  and  a  bone  cyst.  After  the  bones  cease  to 
grow,  an  exostosis  will,  as  a  rule,  remain  stationary,  but  in  some  cases 
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they  may  begin  to  grow  in  later  life  and  assume  enormous  proportions. 
Malignant  changes  may  occur  in  exostoses  by  which  they  become  sar- 
comatous and  begin  to  enlarge  rapidly. 

Enchondromata. — These  occur  as  nodulated  elastic  tumors,  which 
have  the  consistency  of  cartilage.  Quite  rarely,  they  are  soft,  as  the  re- 
sult of  a  myxomatous  degeneration.  This  softening  has  been  referred  to 
under  Bone  Cysts,  on  page  682.     They  may  occur  as  pure  chondromata 


Fig.  484. — Skiagraph  of  Multiple    Enxhondromata  of  Metacarpal  Boxes  and    Phalanges  of  the 

Right  Hand  (Rumpel). 


or  as  mixed  tumors,  e.  g.,  myxochondrosarcomata  or  osteochondrosarco- 
mata.     The  two  latter  will  be  referred  to  under  Sarcomata  of  Bone. 

Pure  enchondromata  occur  most  frequently  in  the  following  bones, — 
scapula,  pelvis,  long  and  short  pipe  bones  of  the  extremities,  and  pha- 
langes of  the  fingers  and  toes.  In  the  two  latter  situations,  they  occur 
more  frequently  than  in  any  other  portion  of  the  body.  In  the  meta- 
carpal bones  they  occur  as  central  tumors,  which  gradually  cause  an 
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expansion  of  the  bone  like  a  spina  ventosa.  On  the  fingers  and  toes 
enchondromata  occur  as  multiple  tumors  and  pursue  a  very  benign 
course,  but  in  other  bones  they  may  grow  to  enormous  size.  The  diag- 
nosis of  enchondromata  of  bone  is  not  difficult  on  account  of  their  (a)  slow 
growth;  (b)  consistency;  (c)  location  as  single  or  multiple  tumors  at 
the  epiphysis;  (d)  the  x-my  shows  a  light  shadow;  (e)  absence  of 
pain  and  tenderness. 

X-ray  in  Chondromata. — The  x-ray  shows  that  the  majority  of  en- 
chondromata of  bone  have  their  origin  in  the  center  of  the  shaft,  espe- 
cially in  the  portion  nearest  the  epiphysis.  One  seldom  sees  a  chondroma 
which  has  had  its  origin  in  the  peripheral  portion  of  the  shaft.  One  sees 
in  skiagraphs  all  stages.     In  the  earliest  stage  one  finds  simply  a  clear, 


Fig.  485. — Sarcoma  of  Knee-joint. 
Observe  the  flexion  contracture,  and  the  enormous  enlargement  of  the  lower  end  of  the  femur  in  which  the 

tumor  was  primary. 


translucent,  structureless  area  in  the  center  of  the  bone.  This  causes 
more  or  less  expansion  and  thinning  of  the  cortex,  quite  similar  to  the 
x-ray  appearance  of  a  bone  cyst  (Fig.  480).  As  the  tumor  grows  it  pene- 
trates the  cortex,  and  the  entire  bone  structure  may  be  replaced  by  the 
translucent  cartilage.  In  the  early  stages  the  sharp  demarcation  of  the 
light  areas  from  the  normal  medulla  is  quite  characteristic  of  cartilage 
tumors.  Some  cases  show  a  pedunculated  growth  covered  by  a  very  thin 
bone  shell.  The  disappearance  of  the  trabeculated  structure  of  the  med- 
ulla and  its  replacement  by  light  cartilage  areas,  the  thinning  of  the  cor- 
tex, and  the  entire  absence  of  any  periosteal  thickening  or  new  bone  for- 
mation are  very  typical.  In  the  long  pipe  bones  (humerus,  tibia,  femur) 
a  series  of  light  areas  often  appear,  giving  it  a  speckled  appearance. 
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Malignant  Tumors  of  Bone. 

Sarcoma  of  Bone. — This  is  the  most  frequent  form  of  bone 
tumor.  As  secondary  growths,  sarcomata  of  bone  are  a  frequent  re- 
sult of  metastasis  of  a  primary  sarcoma  of  the  breast,  testis,  etc. 
They  differ  from  the  secondary  carcinomata  of  bone  in  the  chnical 
fact  that  the  primary  carcinoma  is  often  insignificant  when  bone  metas- 
tases occur,  while  in  the  case  of  sarcoma  the  bone  metastases  appear  at 
an  earlier  period  than  in  carcinoma  and  the  diagnosis  of  the  primary 
growth  has  usually  been  made. 
Many  patients  with  malignant  bone 
neoplasms  may  present  themselves 
for  diagnosis  on  account  of  a  frac- 
ture, w^hich  has  either  occurred 
spontaneously  or  after  a  slight  vio- 
lence. Other  cases  may  present 
themselves  with  the  history  of  a  tu- 
mor of  the  testis  or  other  organs 
having  been  operated  upon  one  to 
two  years  previously,  followed  by 
pain  over  the  hip,  limping,  and 
shortening  of  the  lower  limb,  as 
shown  in  Fig.  488.  An  .T-ray  in 
such  cases  shows  a  clear  space  op- 
posite the  head  of  the  femur,  due 
to  bone  absorption  by  the  metastatic 
growth. 

The  diagnosis  of  secondary  sar- 
comata differs  from  that  of  the 
primary  forms,  only  through  the  ab- 
sence of  a  primary  focus,  and  the 
fact  that  the  secondary  forms  show 
a  more  rapid  growth  and  exhibit  less  of  a  tendency  to  ossification. 

Primary  Forms  of  Sarcomata  of  Bone. — In  the  diagnosis  of 
these  an  effort  should  be  made  to  include,  if  possible,  the  exact  variety 
of  sarcoma,  since,  from  a  chnical  point  of  view,  they  differ  greatly  in 
their  malignancy. 

They  generally  occur    in  two  forms:   One,  the  periosteal,  and  the 
other  the  myelogenous.     Both  forms  have  as  seats  of  predilection  the 
epiphyseal  ends  of  the  long  pipe  bones  (see  Figs.  486  and  492).     The 
following  table  shows  the  percentage : 
44 


Fig.  486. — Front  View  of  Case  of  Central 
(Myelogenous)  Sarcoma  of  Upper  End 
OF  Right  Humerus. 
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Upper  epiphysis  of  tibia, 35  per  cent. 

Lower  end  of  femur, 18  " 

Upper  end  of  humerus, 13  .   " 

Ulna  and  radius, 4  " 


The  periosteal  sarcomata  are  usually  of  the  small  round  and  spindle- 
celled  type.     They  give  rise  to  enormous  tumors, 


which  often  undergo 


Fig.  487. — Sarcoma  (Myelogenous)  of  Upper  End  of  Humerus. 
Same  patient  shown  in  Fig   486. 


Fig.  488. — Upward  Dislocation  of  Neck  and  Shaft  of  Femur,  Following  Absorption  of  Head,  the 
Result  of  a  Metastatic  Sarcoma,  Primary  Growth  in  Testis  (X-ray  Copy). 


ossification,  the  lime  saUs  being  deposited  in  a  needle-like  manner  radia- 
ting from  the  shaft  (see  Fig.  489).  Giant-celled  sarcomata  of  the 
periosteum  are  quite  rare. 
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Cancellous 
tissue  with 
red  mar- 
row 


Periosteum 


Myelogenous  sarcomata  may  be  of  the  round,  spindle-,  or  giant- 
celled  type.  These  tumors  cause  rapid  expansion  of  the  medulla 
(see  Fig.  491).  This  form  often  occurs  as  an  osteochondrosarcoma 
or  as  a  myxochondrosarcoma. 

In  general,  it  may  be  said  that  the  more  cellular  a  bone  sarcoma  is,  the 
more  rapid  is  its  growth  and  the  greater  its  mahgnancy. 

The  diagnosis  of  bone  sarcomata  may  be  made  from  the  following 
data  : 

1.  They  occur  at  the  epiphyseal  ends  of  the  most  rapidly  growing 
bones    (femur,    tibia,    and    humerus)    of 

young   adults.      Only   5   per  cent,   occur 
beyond  the  age  of  forty. 

2.  In  the  periosteal  form,  a  palpable  en- 
largement of  the  bone  appears  quite  early, 
and  is  soft  unless  ossification  has  oc- 
curred. 

3.  In  the  medullary  form,  the  patient 
complains  for  some  time  of  pain  over  the 
end  of  one  of  the  above-mentioned  long 
bones.  After  a  variable  period  a  swelHng 
appears  at  the  seat  of  pain,  and  may  be 
hard  or  soft,  according  to  the  amount  of 
osseous  tissue. 

4.  Trauma  in  young  adults,  followed 
by  pain  and  tenderness  which  do  not  dis- 
appear within  a  month,  should  be  watched 
as  indicating  the  possibility  of  develop- 
ment of  sarcoma. 

5.  A  rise  of  temperature,  and  effusion 
into  the  adjacent  joint  is  not  uncommon, 
especially  in  the  periosteal  form. 

6.  The  growth  of  bone  sarcomata  va- 
ries greatly.     In  the  giant- celled   and  in 

the  osteosarcomata  it  is  very  slow.     In  the  other  varieties  it  is  more 
rapid  and  progressive  than  that  of  any  other  form  of  bone  neoplasm. 

7.  The  x-ray  is  of  value  in  distinguishing  bone  neoplasms  from  inflam- 
matory processes  or  trophic  changes.  It  may  be  said  that  the  more 
cellular  types,  like  the  periosteal  and  the  small  rounded  myelogenous  sar- 
coma, generally  show  a  translucency  or  faint  shadow  (Fig.  490)  wherever 
the  bone,  has  been  involved.  This  involvement  is  often  excentric,  i.  e., 
not  so  often  in  the  center  of  the  shaft  as  in  bone  cysts  (see  Fig.  480). 


=t*— Tumor 


Fig.  489. — Sectional  View  of  Ossi- 
fying Periosteal  Sarcoma  of 
THE  Tibia  in  a  Girl  (J.  Bland- 
Sutton). 
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The  ossifying  periosteal  and  myelogenous  sarcomata  give  the  most 
typical  pictures.  In  the  former  (periosteal  osteosarcoma)  the  fine  spic- 
ules of  bone  are  shown  radiating  from  the  periosteum.  In  the  central  or 
myelogenous  osteosarcomata  the  x-trj  shows  a  deep  shadow  with  ir- 
regular margins  throughout  the  extent  of  the  growth.  One  of  the  most 
characteristic  features  of  the  x-tslj  picture  of  the  central  sarcoma  is  the 
breaking  through  of  the  thinned  cortex  at  various  places  by  the  sarcoma 
growing  through  it  into  the  soft  tissues. 

8.  Spontaneous  fracture  is  a  valuable  sign  in  both  the  benign  (osse- 
ous cysts)  and  malignant  types  of 
bone  neoplasms.  It  may  be  the  first 
symptom  for  which  the  patient  con- 
sults the  physician. 

9.  In  some  osteosarcomata  with 
large  vascular  spaces  pulsation  is 
so  marked  as  to  simulate  an  aneur- 
ysm. 

In  the  differential  diagnosis  of 
osteosarcomata  one  must  consider 
(a)  tuberculosis  of  bone,  (b)  chronic 
abscess  resulting  from  a  former 
acute  osteomyeHtis,  (c)  simple  or 
benign  osseous  cysts,  {d)  other 
forms  of  malignant  bone  neoplasms, 
such  as  myelomata,  peri-  and  endo- 
theliomata,  and  secondary  carcino- 
mata. 

The  chief  differential  points  of 

Fig.   4go.-SKiAGRAPH   of   Sarcoma   of  Lower        ^^        ^^^     ^^^^^     ^^^^     enumerated 
End     of    Radius    (Dr.    Dean    D.    Lewis' 

case).  under  simple  bone  cysts  (see  page 

683).  The  other  forms  of  malig- 
nant neoplasms  can  only  be  differentiated  from  sarcoma  by  a  considera- 
tion of  the  history  of  the  case  and  the  age  of  the  patient.  Carcinomata 
are  always  secondary  to  a  primary  growth  in  the  thyroid,  prostate,  or 
breast,  and  occur  at  a  late  period  of  life. 

Endo-  and  peritheliomata  of  bone  occur  after  forty,  as  a  rule,  but 
do  not  differ  clinically  in  other  respects  from  the  ordinary  forms  of 
sarcomata. 

Myelomata  cannot  be  differentiated  from  sarcomata  clinically. 

Other  Forms  of   Malignant  Bone  Neoplasms.— In  considering 
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the  diagnosis  of  the  nature  of  a  malignant  bone  neoplasm  one  must  not 
omit  the  following  forms: 

1.  Carcinoma. — This  usually  occurs  as  a  metastasis  of  a  primary 
carcinoma  of  the  breast,  prostate,  or  thyroid.  It  occurs  most  fre- 
quently in  the  femur,  and  the  primary  tumor  may  have  been  over- 
looked until  a  spontaneous  fracture  occurs. 

x-Ray  in  Carcinoma  of  Bone:  The  skiagraph  of  a  carcinoma  in  a  bone 
greatly  resembles  that  of  a 

central  sarcoma.     The  bone        ^^^^a^ammMm.,Ji^  1 

structure  shows  extensive 
destruction  and  the  shaft  is 
greatly  expanded.  The 
medulla  and  cortex  have 
lost  all  signs  of  demarca- 
tion, being  replaced  by  a 
light  area. 

2.  Myelomata  are  com- 
posed of  tissue  which  is 
similar  to  that  of  the  red 
marrow  of  young  bone. 
The  tumor  arises  in  the 
medulla  of  the  bone,  and  on 
section  looks  like  a  freshly 
cut  liver.  It  occurs  of tenest 
in  the  tibia.  Quite  rarely 
the  tumor  is  found  in  the 
lower  end  of  the  radius  and 
ulna,  upper  end  of  the  fib- 
ula and  humerus,  and  lower 
end  of  the  femur.  The 
patients  are  young  adults. 
The  growth  of  the  tumor 
and  expansion  of  the  bone 

take  place  very  slowly,  so  that  they  behave  more  like  the  giant-celled 
central  sarcomata. 

Endo-  and  Peritheliomata  of  Bone. — About  twenty-three  cases^  have 
been  reported  of  this  form  of  bone  tumor,  which  can  only  be  distinguished 
clinically  from  osteosarcoma  by  the  fact  that  over  seventy-three  per 
cent,  occur  after  the  age  of  forty,  while  sarcoma  is  rare  at  that  period 
of  life. 

^  Howard  and  Crile:   "Annals  of  Surgery,"  Sept.,  1905. 


Fig.  491. — A  Central  Sarcoma  of  Upper  End  of  Shaft 
OF  Left  Humerus  (Rumpel). 
Observe  how  completely  the  cortex  has  been  eaten  away 
and  how  the  outline  of  the  tumor  extends  far  beyond  the 
normal  outline  of  the  bone.  This  breaking  through  of  the 
cortex  by  the  tumor  as  seen  in  the  ^-ray  is  one  of  the  most 
characteristic  features  that  distinguish  a  central  sarcoma 
from  a  bone  cyst  (see  page  683). 
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DISEASES  OF  THE  JOINTS  IN  GENERAL, 
When  the  surgeon  or  physician  is  consulted  by  a  patient  suffering 
from  some  joint  affection,  the  first  question  he  asks  himself  is,  What 
is  the  nature  0}  the  condition  ?  In  order  to  be  able  to  systematically 
exclude  one  etiologic  factor  after  the  other,  it  is  necessary  to  have  some 
classification  of  joint  diseases  which  shall  serve  as  a  working  basis. 
In  the  light  of  our  present  knowledge  the  most  satisfactory  division  is 


Fig.  492. — Skiagraph  of  Sarcoma  of  Femur  (Rumpel^). 

This  x-Tay  is  a  good  example  of  the  variety  of  sarcoma  which  arises  in  the  periphery  of  the  medulla  and 

extends  through  the  periosteum.     Note  its  excentric  position. 

into  two  great  cHnical  groups,  the  acute  and  chronic.  It  is  necessary, 
however,  to  state  that  there  is  often  no  hard  and  fast  hne  between  these 
two,  since  affections  placed  under  one  head  will  often  present  them- 
selves cHnically  in  such  a  form  as  to  make  it  seem  more  appropriate 
to  place  them  under  the  other.  Until  the  etiology  and  pathology  of 
chronic  articular  rheumatism  and  arthritis  deformans  is  thoroughly 
investigated,  no  large  grouping  for  these  two  affections  will  seem  ap- 

^  A  number  of  the  skiagraphs  of  the  various  diseases  and  neoplasms  were  taken  from 
the  classical  monograph  by  Rumpel  in  "Erganzungs  band  x"  of  the  "  Fortschritte  auf 
dem  Gebiete  der  Roentgenstrahlen." 
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propriate.  They  are  undoubtedly  of  infectious  origin,  but  the  exact 
nature  of  the  latter  is  as  yet  undetermined. 

A  classification  which  will  be  found  most  useful  from  a  diagnostic 
point  of  view  is  that  suggested  by  Konig  and  will  be  employed  here. 

The  general  term  "arthritis"  is  used  in  preference  to  that  ol  syno- 
vitis for  some  affections.  CHnically  the  distinction  cannot  always  be 
made  between  a  case  of  synovitis  and  one  of  arthritis,  since  the 
same  affection  may  at  one  time  involve  only  the  synovial  membrane 
and,  at  another,  all  of  the  structures  of  the  joint. 

The  classification  is  as  follows: 


Acute  Arthritis. 
I.  Primary  acute  arthritis. 

1.  Acute  traumatic. 

2.  Acute  articular  rheumatism. 

3.  Acute  gout  (described  under  gout). 
II.  Secondary  acute  arthritis. 

A.  Metastatic  arthritis. 

1.  Through  ordinary  pus  cocci,  pye- 

mic arthritis. 

2.  Through    other    specific    microor- 

ganisms, 
(a)  Typhoidal  arthritis. 
{b) 
(c) 
(d) 
(c) 


Pneumococcus  arthritis. 
Influenzal  arthritis. 
Scarlatinal  arthritis. 
Gonorrheal  arthritis. 


(/) 


(secon- 


Syphilitic    arthritis 
dary  stage). 
B.  Secondary  acute  arthritis  by  exten- 
sion. 

1.  From  an  osteomyelitic  focus  (acute 

arthritis  of  infants). 

2.  From  the  surrounding  soft  tissues 

(erysipelas,  phlegmon,  bursitis, 
tendo-vaginitis  and  lymphan- 
gitis). 


Chronic  Arthritis. 
I.  Tuberculosis. 

1.  Primary  osteal. 

2.  Primary  synovial. 

II.  Chronic  serous  synovitis.     (Chronic 
articular  synovitis.) 

III.  Arthritis  deformans. 

IV.  Chronic  articular  rheumatism. 

V.  Chronic  and  atypical  gouty  arthritis. 
VI.  Syphilitic  arthritis. 
VII.  Neuropathic  arthritis. 

(a)  Tabes. 

(b)  Syringomyelia. 

VIII.  Hemophiliac  and  scorbutic  arthritis. 
IX.  Tumors  of  joints. 
X.  Hysterical  joints. 


In  attempting  to  make  a  diagnosis  of  a  joint  affection,  it  is  neces- 
sary to  keep  some  such  classification  constantly  in  mind. 
The  examination  should  embrace  the  following: 

1.  An  accurate  history  of  the  duration  and  mode  of  onset. 

2.  The  general  condition  of  the  patient. 

3.  The  examination  of  the  affected  joint  or  joints. 

I.  History  of  the  Case. — If  carefully  taken,  this  will  yield  much  in- 
formation as  to   (a)  the  mode  of  onset,  whether  sudden  or  gradual; 


696 


THE   EXTREMITIES. 


(b)  the  relation  of  the  joint  affection  to  an  injury  either  recent  or  at  some 
period  in  the  past  history  of  the  patient;  (c)  whether  the  affection  accom- 
panied some  one  of  the  systemic  infections  just  enumerated;  (d)  whether 
it  appeared  after  symptoms  of  a  local  infection  had  existed;  (e)  the  family 
and  personal  history,  as  to  hereditary  or  acquired  diseases,  habits,  hemo- 
philia, etc. 

2.  The  General  Condition  oj  the  Patient. — This  embraces  a  thorough 

examination  of  the  entire  body, 
including  temperature,  pulse,  con- 
dition of  lungs,  heart,  and  other 
viscera,  and  of  the  nervous  sys- 
tem. Without  such  a  general 
survey,  a  case  of  tabetic  joint,  for 
example,  may  be  easily  over- 
looked. Again,  the  existence  of 
tuberculous  foci  elsewhere,  will 
often  throw  great  light  on  the  na- 
ture of  an  obscure  chronic  joint 
affection.  Evidence  of  cardiac 
or  other  serous  membrane  in- 
volvement is  of  great  value  in  the 
diagnosis  of  rheumatic  affections. 
At  times  a  therapeutic  test  is 
necessary,  in  order  to  establish  a 
diagnosis  of  rheumatism  or  syph- 
ilis. 

3.  Examination  oj  the  Joint. 
— (a)  Inspection  reveals  the  pres- 
ence or  absence  of  swelling,  de- 
formity, redness,  and  edema  of  the 
overlying  skin  in  more  superficial 
joints,  such  as  the  ankle,  knee, 
wrist,  elbow,  shoulder  and  sterno- 
clavicular joints. 
(&)  Palpation  shows  the  presence  or  absence  of  fluctuation,  of  local- 
ized or  general  tenderness,  and  of  the  degree  of  fixation  of  the  joint. 

(c)  Exploratory  puncture.  This  is  a  very  valuable  aid  in  ascer- 
taining the  character  of  the  joint  effusion,  and  must  be  performed  with 
every  possible  regard  for  asepsis  (see  Fig.  494). 

{d)  X-ray.  This  gives  much  information  in  regard  to  the  con- 
dition of  the  articular  ends  of  the  bones  entering  into  the  joint  forma- 


FiG.  493. — External  View  of  Patient  with  Peri- 
osteal Sarcoma  of  Upper  End  of  Fibula. 
The  arrow  points  to  the  greatly  enlarged  upper  fibular 
region. 
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tion.  In  acute  cases  it  is  of  little  value;  in  chronic  cases  the  changes 
are  often  sHght  or  appear  very  late,  especially  in  tuberculosis. 

(e)  Mensuration.  The  measurement  of  a  joint  and  the  com- 
parison of  the  result  obtained  with  that  of  the  corresponding  joints 
of  the  opposite  limb  is  of  great  value  in  confirming  other  data. 

The  chief  diagnostic  features  of  the  principal  joint  affections  are 
as  follows : 

Acute  Traumatic  Arthritis. 

This  may  follow  (a)  sl  blow  over  a  joint  or  a  fall  upon  a  joint;  (b) 
a  distortion  or  twisting;  (c)  it  may  accompany  a  dislocation  and,  finally, 
(d)  it  occurs  as  the  result  of  a  fracture  into  the  joint  or  in  close  prox- 
imity to  it  (see  page  515).  The  history  is  usually  quite  clear.  The  in- 
jury is  followed  by  severe  pain  over  the  joint  and  by  loss  of  function. 
Within  a  few  hours,  there  is  noticeable  swelling  of  the  joint.  It  loses  its 
normal  contour,  all  of  the  depressions  over  it  being  effaced  by  the  rapidly 
increasing  swelling. 

Exploratory  puncture  is  rarely  necessary  for  diagnostic  purposes. 
If  performed,  the  exudate  will  be  found  to  be  a  clear,  straw-colored  fluid 
containing  much  albumin,  more  or  less  fibrin,  and  a  few  leukocytes. 

As  a  rule,  fever  is  not  a  diagnostic  sign  in  an  acute  traumatic  ar- 
thritis. There  is,  however,  a  rare  possibility  of  the  occurrence  of  a  pyo- 
genic infection  of  hematogenous  origin,  which  will  change  the  clinical 
picture.  If  this  takes  place,  the  pain  and  swelhng  w^ill  be  excessive. 
The  presence  of  such  increased  local  signs,  accompanied  by  constantly 
increasing  leukocytosis  and  fever,  speak  for  a  secondary  infection  through 
the  blood. 

Another  clinical  fact  is  also  of  value,  from  a  diagnostic  point  of  view. 
A  joint  trauma  may  be  followed  by  an  acute  gonorrheal  arthritis  in  a 
patient  suffering  from  a  subacute  gonorrheal  urethritis.  Such  a  case 
is  not  readily  recognized  unless  it  be  borne  in  mind  that  infection  of 
a  traumatic  arthritis  although  very  rare  may  occur.  If  fever  and  other 
signs  are  present  in  such  a  joint,  a  search  should  be  made  for  primary 
sources  of  pus,  such  as  the  urethra,  etc. 

Acute  traumatic  arthritis  is  also  of  interest  on  account  of  its  sequelae 
It  usually  disappears  gradually,  but  may  become  chronic.  The  effu- 
sion either  remains,  or  it  disappears  and  recurs  from  time  to  time. 
In  the  former  case,  the  disease  is  termed  a  chronic  serous  synovitis 
(see  page  707).  In  the  latter,  i.  e.,  when  it  recurs,  it  is  often  given  the 
special  name  intermittent  articular  hydrops  (see  page  707). 

Among  the  other  sequelae  of  an  acute  traumatic  arthritis  or  sprain 
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of  a  joint,  may  be  mentioned  a  subluxation  of  the  articular  cartilage, 
the  formation  of  free  or  floating  bodies,^  and  finally  the  development 
of  tuberculous  foci  in  the  joint  itself  or  in  the  epiphyseal  ends  of  the  long 
bones  in  close  proximity  to  it. 

Acute  Articular  Rheumatism. 

This  form  of  joint  affection  is  usually  polyarticular  but  it  may 
appear  in  a  single  joint  and  follow  a  trauma.  Under  the  latter  condi- 
tions, the  clinical  signs  may  be  almost  identical  with  those  of  a  sprain. 

The  question  can  seldom  be  decided,  without  observing  the  rapid 
improvement  following  antirheumatic  treatment  (salicylates,  etc.)  and 
the  fact  that  the  rheumatic  arthritis  is  accompanied  by  fever  and  profuse 
sweats. 

Local  examination  of  a  rheumatic  joint  of  the  monarticular  type 
also  reveals  greater  tenderness  over  the  affected  joint,  frequently  ac- 
companied by  some  degree  of  fever. 

If  the  arthritis  is  polyarticular,  the  diagnosis  is  not  difficult  in  the  more 
acute  forms.  The  joints  are  greatly  swollen,  and  there  is  considerable 
edema  of  the  periarticular  tissues.  There  is  also  a  variable  degree  of 
fever,  usually  from  101°  to  104°  F.  The  joint  symptoms  are  frequently 
accompanied  by  sweats  and  evidences  of  involvement  of  the  serous 
membranes,  especially  of  the  heart.  The  disease  is  also  characterized 
by  its  tendency  to  wander  from  one  joint  to  the  other. 

The  greatest  difficulty  in  both  the  monarticular  and  polyarticular 
forms  is  to  differentiate  them  from  other  varieties  of  multiple  joint 
infection.  The  latter  are,  as  a  rule,  secondary  to  foci  elsewhere,  whereas 
in  an  acute  rheumatism  such  primary  foci  cannot  be  found.  The 
greatest  difficulty  is  to  differentiate  a  multiple  gonorrheal  joint  invasion 
from  that  of  an  acute  rheumatic  form. 

Another  form  of  arthritis  which  may  simulate  the  acute  rheumatic 
form  is  the  result  of  infection  by  contiguity  from  an  adjacent  osteomye- 
litic  focus  of  suppuration  in  the  epiphyseal  ends  of  the  long  bones,  such  as 
the  femur  or  tibia.  In  the  more  superficial  joints,  like  the  knee  or  shoul- 
der, the  more  severe  local  signs,  such  as  pain,  tenderness,  etc.,  will  enable 
one  to  differentiate  this  form  of  acute  arthritis.  In  deeply  situated  joints, 
like  the  hip,  the  diagnosis  is  more  difficult.  This  form  of  acute  septic 
arthritis  occurs  chiefly  in  children,  and  is  accompanied  by  far  graver 
symptoms  of  infection  than  is  the  case  in  an  acute  articular  rheuma- 
tism. 

*  For  a  description  of  the  diagnosis  of  these  complications  see  Injuries  of  Joints  on  page 
519- 
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In  infants,  such  an  acute  osteomyelitis  of  the  upper  epiphysis  of  the 
femur  with  secondary  arthritis  of  the  hip  causes  high  fever,  severe  pain  on 
movement  of  the  hmb,  flexion  of  the  thigh  upon  the  abdomen,  and  early 
abscess  formation.  In  older  children,  there  is  also  high  fever,  leukocy- 
tosis, delirium,  much  swelling,  and  marked  local  joint  symptoms  in  cases 
of  infectious  arthritis  due  to  adjacent  suppurating  foci.  The  presence  of 
these  localizing  signs,  the  invasion  of  a  single  joint,  and  the  more  severe 
constitutional  symptoms  enable  a  differential  diagnosis  from  an  acute 
rheumatism  to  be  made.  The  differentiation  of  gout,  acute  arthritis  de- 
formans, and  acute  forms  of  tuberculous  arthritis  will  be  considered 
under  the  respective  heads. 

Secondary  Acute  Arthritis. 

As  was  stated  on  page  698,  a  primary  purulent  arthritis  is  very  rare. 
Usually  such  an  acute  infectious  joint  disease  is  secondary  to  a  more  or 
less  distinct  primary  focus.  It  is  of  the  utmost  importance  to  recognize 
this  fact  w^hen  called  upon  to  make  a  diagnosis  of  an  acute  arthritis. 

It  is  not  always  easy  to  state  definitely  the  exact  nature  of  the 
process. 

1.  The  history  should  be  carefully  taken  to  ascertain  {a)  whether 
the  joint  affection  followed  one  of  the  acute  infectious  diseases  mentioned 
below;  {h)  whether  it  was  preceded  by  an  acute  or  a  subacute  gonorrheal 
process;  (c)  whether  it  followed  a  pyemia,  and,  finally,  {d)  whether  it 
was  preceded  by  evidences  of  infection  in  the  bones  forming  the  joint  or 
in  the  soft  tissues  around  the  joint. 

2.  The  examination  of  the  exudate  should  be  regarded  as  a  more 
or  less  routine  procedure  in  the  diagnosis  of  this  class  of  joint  affections. 
This  exudate  is  obtained  by  aspirating  (Fig.  494)  some  of  the  fluid  and 
examining  it  cytologically,  as  well  as  staining  it  for  microorganisms  and 
inoculating  culture-media  from  it. 

The  exudate  may  often  be  sterile,  or  the  organisms  can  only  be 
demonstrated  after  repeated  examinations. 

Acute  arthritis  of  this  group  may  be  secondary  to  one  of  the  following : 

1.  To  a  pyemia  or  septicopyemia — staphylococcus  aureus  and 
streptococcus  pyogenes  infection. 

2.  To  one  of  the  acute  infectious  diseases — typhoid,  pneumonia, 
influenza,  scarlatina,  gonorrhea.  With  the  exception  of  scarlatina,  the 
specific  organisms  of  the  respective  diseases  can  at  times  be  found. 

3.  Secondary  to  an  acute  osteomyelitic  focus  or  to  infection  in  the 
soft  parts.  Ordinary  pyogenic  cocci,  unless  the  primary  disease  has  been 
caused  by  other  organisms,  are  usually  found. 
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The  clinical  characteristics  common  to  the  majority  of  these  cases 
of  secondary  acute  infectious  arthritis,  are  marked  swelling,  tender- 
ness on  palpation,  pain  on  motion,  loss  of  function,  a  variable  degree 
of  fever,  leukocytosis,  and  more  or  less  constitutional  disturbances. 
The  disease  may  affect  a  single  joint  or  be  polyarticular.  The  joints 
involved  are  seldom  as  exquisitely  painful;  there  is  also  less  tendency  to 
a  shifting  about  from  one  joint  to  another,  and  there  is  a  higher  degree  of 
leukocytosis  than  in  acute  articular  rheumatism. 

Several  of  these  forms  of  acute  secondary  arthritis  require  special 
mention. 


Fig.  494. — Method  of  Performing  Exploratory  Puncture  of  the  Knee-joint. 
The  point  of  election  is  one  situated  to  either  side  of  the  patella,  preferably  the  outer,  e.  g.,  point  indicated 
in  the  illustration  by  the  cross.     The  needle  is  inserted  beneath  the  patella,  which  has  been  raised  up  by  the 
fluid,  and  the  piston  gradually  withdrawn. 

Arthritis  Secondary  to  Pus  Foci  Elsewhere  (Pyemic). — This 
form  occurs  during  the  course  of  a  general  infection  with  the  ordinary- 
pyogenic  organisms,  viz.,  the  staphylococcus  aureus  and  the  strep- 
tococcus pyogenes.  When  the  joint  affection  is  the  direct  result  of 
a  well-pronounced  pyemia  or  septicopyemia  it  presents  but  little  diffi- 
culty in  diagnosis.  The  cases,  however,  in  which  the  primary  lesion 
was  a  furuncle  or  some  other  comparatively  insignificant  focus,  such 
as  a  tonsiUitis,  otitis,  etc.,  present  far  more  difficulty.  The  exudate 
is  always  purulent,  and  contains  the  organisms  which  have  caused  the 
primary  disease.  Usually  the  disease  is  monarticular,  the  joint  being 
greatly  swollen  and  very  painful.  The  local  disease  is  accompanied 
by  high  fever  and  other  septic  symptoms.     The  paraarticular  edema 
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is  very  marked,  and  perforation  of  the  capsule,  followed  by  extensive 
necrosis  of  the  joint  cartilage,  occurs  at  an  early  stage. 

Typhoidal  Arthritis. — This  is  an  infrequent  complication  of 
typhoid  fever.  The  infection  is  seldom  due  to  the  typhoid  bacillus 
alone.  In  the  majority  of  cases  it  is  a  mixed  infection,  i.  e.,  in  associa- 
tion with  the  ordinary  pus  cocci  and  the  colon  bacillus.  The  joint 
comphcations  usually  occur  during  convalescence,  or  even  months 
or  years  after  the  attack.  If  it  occurs  during  convalescence,  the  general 
symptoms  are  prolonged,  and  there  is  more  or  less  fever.  The  local 
symptoms  are  not  very  severe,  and  the  pain,  swelling  and  tenderness  are 
not  marked. 

The  exudate  may  contain  the  typhoid  bacillus  alone.  In  the  ma- 
jority of  cases  the  specific  organism  is  mixed  with  staphylococci  or 
colon  bacilli.  What  has  been  previously  stated  as  being  true  of  all  of 
the  arthritides  of  secondary  origin  is  true  of  this  form,  viz.,  that  the  joint 
exudate  may  be  found  sterile.  The  exudate  can  be  either  serous  or  pur- 
ulent, and  the  disease  may  affect  only  one  or  several  joints. 

Pneumococcus  Arthritis.— This  form  of  arthritis  may  occur  (a) 
as  a  direct  comphcation  of  a  pneumonia;  {b)  as  a  metastasis  of  a  pneu- 
mococcus septicemia,  or  (c)  as  a  purely  local  disease  without  any  pre- 
ceding pneumonia  or  any  septic  symptoms. 

When  the  arthritis  occurs  as  a  comphcation  of  pneumonia  it  usually 
appears  during  the  period  of  convalescence.  The  joint  symptoms  are 
quite  marked.  The  pain  varies  in  severity  from  a  slight  to  a  very  severe 
one.  Tenderness  and  swelhng  of  the  joint  are  very  pronounced.  Red- 
ness and  widespread  edema  indicate  an  involvement  of  the  periarticular 
tissues,  and  in  some  cases  quoted  by  Herrick^  an  abscess  was  found  in 
the  structures  about  the  articulation. 

The  lesion  is  usually  monarticular,  the  knee-joint  being  most  often 
involved.  Exploratory  aspiration  of  the  joint  effusion  with  bacteriolo- 
gic  examination  of  the  fluid  is  the  only  means  of  recognizing  the  pneu- 
mococcic  character  of  the  disease.  It  must  not  be  forgotten  that  an 
arthritis  following  a  pneumonia,  may  be  due  to  the  ordinary  pus  cocci. 
The  joint  fluid  may  also  be  sterile  at  the  time  of  the  examination,  so  that 
repeated  punctures  should  be  made. 

The  constitutional  symptoms  show  great  variations  (Herrick).  In 
some  cases,  the  joint  symptoms  are  insignificant  as  compared  with  those 
involving  the  pleura,  pericardium,  meninges,  or  lung.  In  other  cases 
the  chnical  picture  is  that  of  a  severe  septicemia,  viz.,  high  fever,  dry 
tongue,  rapid  pulse,  dehrium,  etc.     In  a  third  class  of  cases,  the  arthri- 

^  "American  Journal  of  Medical  Sciences,"  1902. 
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tis  is  apparently  primary,  without  pulmonary  localization.  This  latter 
variety  is  the  one  which  is  often  secondary  to  a  pneumococcus  osteo- 
myehtis.     The  exudate  is  usually  purulent. 

Arthritis  Following  Other  Infectious  Diseases. — Pain,  swelhng, 
tenderness,  and  loss  of  function  of  a  joint  may  appear  during  the  course 
of  a  large  number  of  other  infectious  diseases,  e.  g.,  scarlatina,  measles, 
diphtheria,  dysentery,  influenza,  cerebrospinal  meningitis,  variola,  and 
secondary  syphilis.  The  diagnosis  of  the  nature  of  the  arthritis  can  only 
be  made  if  there  is  a  history  of  the  primary  disease.  The  arthritis  may 
be  monarticular  or  polyarticular.  The  exudate  is  usually  serous,  rarely 
sero-purulent. 

Exploratory  aspiration  is  rarely  necessary  in  order  to  make  a 
diagnosis. 

Gonorrheal  Arthritis. — This  form  of  secondary  arthritis  presents 
such  a  varied  clinical  picture  that  its  recognition  often  presents  great 
difliculty. 

Clinically  and  pathologically  there  are  four  forms :  ^ 

I.  Hydrops.  This  is  the  mildest  form.  The  arthritis  is  usually 
monarticular.  The  joint  most  often  affected  is  the  knee.  If  fever  and 
general  disturbances  are  present,  they  are  sHght.  There  is  but  little  pain, 
and  the  loss  of  function  is  chiefly  due  to  the  swelhng.  The  effusion  is 
of  a  serous  character,  clear,  and  often  of  a  greenish  tint. 

2  and  3.  Serofibrinous  and  purulent  forms.  The  symptoms  are  more 
intense.  There  is  moderately  high  fever  and  tenderness,  and  the  pain  on 
movement  is  quite  severe.  The  capsule  is  greatly  thickened  and  there 
is  more  paraarticular  involvement  than  in  the  serous  form,  so  that  anky- 
losis is  not  an  infrequent  sequela. 

4.  The  phlegmonous  form.  This  is  the  most  virulent,  and  is  often 
polyarticular.  The  local  symptoms  are  best  seen  in  superficial  joints, 
like  the  ankle,  wrist,  or  knee. 

This  fourth,  is  the  most  characteristic  form  of  gonorrheal  arthritis 
and  occurs  in  adults  as  a  comphcation  of  a  urethritis.  In  children  it 
frequently  follows  a  vaginitis,  but  it  may  occur  in  male  babies  (Holt) 
without  other  chnical  evidence  of  gonococcus  infection. 

It  may  involve  only  a  single  joint,  but  more  frequently  is  poly- 
articular, representing  a  gonococcus  pyemia. 

The  disease  may  begin  suddenly  with  severe  pain,  swelhng, 
tenderness,  redness,  and  edema  of  the  affected  joint  or  joints.  The 
general  symptoms  in  such  cases  are  extreme.     There  is  but  little  fluid  in 

^  I  have  followed  the  classification  of  Konig,  which  appears  the  most  satisfactory. 
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the  joint,  the  swelHng  and  pain  being  the  most  marked  local  signs. 
In  a  few  cases  intraarticular  abscesses  form  at  an  early  period. 

In  children  ^  the  general  symptoms  are  of  a  pyemic  character  with 
marked  prostration. 

After  such  an  acute  onset,  the  course  of  the  case  becomes  very  chronic, 
resulting  in  complete  destruction  of  the  joint,  i.  e.,  its  Hgaments  become 
lax,  the  cartilages  are  destroyed,  and  ankylosis  follows. 

Gonorrheal  arthritis  may  run  a  subacute  or  chronic  course  from  the 
onset.  The  patients  often  complain  of  flying  pains  in  the  joints.  There 
is  no  sweUing,  but  loss  of  function  and  ankylosis  frequently  follow. 

The  majority  of  cases  of  gonorrheal  arthritis  appear  during  the  latter 
weeks  of  the  acute  stage  of  the  disease.  The  condition  also  appears  in 
the  subacute  or  chronic  cases. 

There  is  usually  no  difiiculty  in  making  a  diagnosis,  even  without  a 
bacteriologic  examination.  The  first  step  is  to  examine  the  urethra 
for  pus,  and  the  urine  for  clap  shreds,  and  then  stain  these  for  the  gono- 
coccus.  The  only  form  of  acute  arthritis  which  requires  differentiation, 
is  articular  rheumatism. 

Both  of  these  may  begin  as  polyarticular  lesions.  Acute  rheumatism 
is  more  apt  to  involve  the  smaller  joints  of  the  fingers  or  toes  than  is  the 
gonorrheal  form.  In  many  cases  the  local  signs  are  so  similar  in  their 
severity  as  to  make  a  differentiation  impossible.  The  presence  of  a 
local  gonorrheal  infection  should  be  sought  for.  If  the  gonococcus  is 
found  in  the  joint  exudate,  the  diagnosis  is  confirmed.  This  latter  is 
unfortunately  technically  a  very  difficult  mode  of  diagnosis,  and  often  re- 
sults negatively. 

Gonorrheal  arthritis  is  more  frequently  monarticular  than  is  the 
ordinary  acute  form;  there  is  also  an  absence  of  cardiac  or  other  serous 
complications  in  the  gonorrheal  form,  and  a  greater  tendency  to  early 
ankylosis. 

In  the  more  chronic  forms  of  gonorrheal  arthritis  without  much 
effusion  and  no  tendency  to  ankylosis,  the  differentiation  from  chronic 
rheumatoid  arthritis  is  very  difficult.  The  most  important  point  is  to 
find  the  primary  focus  in  the  genito-urinary  tract. 

Secondary  Acute  Arthritis  by  Extension. — This  form  of  acute 
arthritis  occurs  both  in  adults  and  children.  The  diagnosis  presents  no 
difficulty.  Even  in  cases  of  this  form  of  arthritis,  following  an  acute 
osteomyehtis  of  the  upper  end  of  the  femur  or  similar  primary  foci,  the 
joint  symptoms  are  so  severe  as  to  completely  predominate  the  chnical 
picture. 

'  Holt:   "Medical  Record,"  March  11,  1905. 
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The  exudate  is  usually  purulent,  and  contains  the  same  organisms  as 
those  which  have  produced  the  primary  focus. 

Such  secondary  forms  of  arthritis  may  follow  (a)  infection  of  the 
bones  forming  the  joint  (acute  pyogenic  osteomyehtis);  (b)  phlegmon  or 
erysipelas,  or  even  lymphangitis  around  the  joint;  (c)  a  suppurative 
bursitis  or  tenosynovitis  in  the  vicinity  of  the  joint,  where  such  structures 
normally  communicate  with  the  articulation ;  (d)  penetrating  wounds 
or  operations  upon  the  joints.  CHnically  the  picture  is  that  of  a  severe 
arthritis  accompanied  by  marked  constitutional  disturbances.  The 
primary  cause  can  usually  be  ascertained. 


Chronic  Arthritis. 

Although  the  division  into  acute  and  chronic  arthritis  seems  an  un- 
satisfactory one  from  a  pathologic  standpoint,  it  appears  to  correspond 
in  the  majority  of  cases  to  the  more  important  clinical  signs,  such  as 
mode  of  onset,  local  findings,  etc.  We  shall  see,  however,  that  some  of 
the  forms  of  arthritis  which  are  usually  spoken  of  as  chronic,  i.  e.,  slow 
and  progressive  in  their  course,  begin  quite  acutely.  For  example,  there 
is  a  group  of  cases  of  arthritis  deformans,  which  have  an  acute  onset  and 
course,  becoming  gradually  chronic.  Similar  exceptions  are  found  in 
some  of  the  other  groups,  such  as  the  acute  forms  of  tuberculous  and 
gouty  arthritis.  These  occur,  however,  rather  infrequently,  and  with  a 
little  consideration  of  the  chief  diagnostic  features  of  each  individual  case, 
they  can  generally  be  placed  under  one  or  the  other  heading. 

Tuberculosis  of  Joints. — To  this  cause  can  be  ascribed  a  large 
percentage  of  cases  of  chronic  joint  disease,  and  in  the  examination  of 
such  patients,  especially  in  early  life,  this  form  of  arthritis  must  always  be 
thought  of. 

As  in  many  other  joint  diseases  a  knowledge  of  the  pathology  is  a 
most  valuable  adjunct  in  making  a  correct  diagnosis.  The  disease  may 
appear  primarily  (a)  in  the  bone,  called  the  primary  osteal  form,  and 
then  either  invade  the  joint  secondarily,  or  cause  paraarticular  abscesses 
without  any  involvement  of  the  joint;  or  (b)  its  lirst  manifestations  are  in 
the  synovial  membrane,  called  the  primary  synovial  form,  the  bone  being 
involved  after  erosion  of  the  articular  cartilage.  In  general,  the  primary 
synovial  is  more  frequent  than  the  primary  osteal  form.  In  the  hip  and 
elbow,  the  reverse  is  the  case. 

Clinically  there  are  three  forms,  viz. : 

(a)  A  Tuberculous  Hydrops. — A  slow  accumulation  of  serous  exu- 
date takes  place  in  this  joint.  Quite  rarely,  this  form  may  pursue  the  acute 
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course  just  referred  to,  the  clinical  picture  greatly  resembling  that  of 
an  acute  rheumatic  arthritis.  Several  joints  may  be  involved  with 
accompanying  fever,  pain,  and  swelling. 

(b)  The  Fungus  Form. — In  this,  there  is  a  gradually  increasing  en- 
largement of  the  joint  with  pain,  contractures,  and  slight  increase  of 
evening  temperature. 

(c)  Empyema  of  a  Joint. — In  this  the  joint  also  enlarges  slowly,  and 
contains  a  considerable  amount  of  tuberculous  pus. 

The  chief  diagnostic  features  of  tuberculosis  of  the  joints  are  as 
follows : 

1.  Pain. — This  varies  greatly,  being  often  quite  severe,  while  in  other 
cases  it  is  of  a  dull,  aching  character.  The  pain  is  usually  referred  by 
the  patient  to  the  joint  involved,  but  it  may  be  felt  as  in  the  case  of  a 
tuberculous  hip-joint,  in  the  knee.  The  pain  is  often  more  marked  at 
night,  the  exacerbations  causing  patients  to  cry  out  in  their  sleep. 

2.  Tenderness. — This  is  a  valuable  sign,  if  found.  It  can,  of  course, 
only  be  elicited  by  pressure  over  the  ends  of  the  bones  which  form  the 
more  superficial  joints,  like  the  ankle,  knee,  fingers,  wrist,  elbow,  and 
shoulder.  When  present,  it  indicates  an  osseous  focus.  In  deep  joints, 
like  the  hip,  it  can  be  elicited  by  tapping  upon  the  knee  (Fig.  514). 

3.  Swelling. — This  is  an  early  sign  in  primary  synovial  tuberculosis. 
In  the  primary  osteal  variety,  it  does  not  appear  as  early  unless  the  dis- 
ease progresses  rapidly.  The  swelling  is  uniform  (Fig.  522).  All  of 
the  normal  depressions  disappear,  and  the  muscles  above  and  below  the 
joint  atrophy. 

4.  Loss  of  Function  and  Rigidity. — This  is  one  of  the  earliest  signs. 
The  limitation  of  movement  is  marked  in  all  directions,  every  movement 
being  accompanied  by  pain.  In  a  primary  synovial  lesion,  the  move- 
ments may  at  first  be  but  little  impaired  and  are  painless.  As  soon,  how- 
ever, as  the  bone  is  involved,  the  limitations  of  motion  and  the  pain 
become  quite  marked. 

5.  Position  of  the  Limb. — This  is  often  quite  characteristic  and 
varies  with  the  stage  of  the  disease  and  the  individual  joint  involved. 
This  symptom  will  be  referred  to  in  connection  with  the  paragraphs  upon 
tuberculosis  of  individual  joints. 

6.  Onset  and  Course. — As  a  rule,  joint  tuberculosis  begins  insidiously, 
often  weeks  to  months  after  a  trauma.  Its  course  varies  according  to  the 
virulence  of  the  disease  and  the  treatment  received.  Deformities  are  a 
frequent  sequel.  The  capsule  may  be  perforated  in  one  or  more  places 
and  form  paraarticular  abscesses,  which  gradually  reach  the  surface  of  the 
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limb  and  either  form  subcutaneous  swellings,  or  the  pus  is  evacuated, 
sinuses  forming  with  typical  tuberculous,  bluish,  undermined  edges  and 
lined  by  flabby,  often  caseous,  granulations. 

7.  Family  and  Personal  History. — It  is  of  great  importance  in  the 
diagnosis  of  joint  tuberculosis  to  secure  an  accurate  family  history  in 
order  to  ascertain,  if  possible,  any  hereditary  tendency.  In  the  same 
manner,  information  should  be  secured  as  to  the  presence  of  tuberculous 
lesions  elsewhere,  such  as  tuberculous  cervical  lymph-nodes  (Fig.  511),  or 
osseous,  cutaneous  or  pulmonary  foci.  A  pleurisy  with  effusion  is  often 
of  tuberculous  origin,  especially  if  it  recurs  frequently. 

8.  Temperature. — As  a  rule,  there  is  but  little,  if  any,  rise  of  tempera- 
ture. If  any  exists,  it  occurs  toward  evening.  At  times  one  encounters 
cases  with  considerable  fever.  These  are  usually  the  result  of  a  mixed 
infection. 

9.  X-ray. — The  .T-ray  is  of  considerable  value  in  the  diagnosis  of 
tuberculous  lesions,  but  unfortunately  it  only  gives  positive  information 
at  a  rather  advanced  stage.  This  is  due  to  the  fact  that  skiagraphs  of 
a  tuberculous  joint  will  only  show  absence  of  normal  shadow,  i.  e.,  a 
defective  clear  area  in  the  plate,  when  the  bone  itself  has  been  affected. 
Its  use  will  be  referred  to  again  in  the  diagnosis  of  tuberculosis  of  the 
individual  joints.  In  very  doubtful  cases,  a  skiagraph  should  be  made, 
since  it  will  often  aid  in  differentiating  advanced  tuberculosis  from 
arthritis  deformans  and  chronic  rheumatoid  arthritis,  although  even  here 
there  is  a  chance  for  error. 

10.  Tuberculin  Test. — The  diagnostic  value  of  tuberculin  has  been 
the  subject  of  considerable  discussion  of  recent  years,  and  will  be  fully  dis- 
cussed on  page  828. 

Differential  Diagnosis. — Joint  tuberculosis  must  be  differentiated 
from  a  simple  non- tuberculous  joint  effusion,  from  chronic  gonor- 
rheal and  syphilitic  arthritis,  from  chronic  rheumatoid  arthritis  and 
arthritis  deformans. 

Chronic  Serous  Synovitis. — This  usually  begins  acutely  after  an  in- 
jury, and  either  persists,  or  disappears  and  recurs  from  time  to  time.  It 
may,  however,  greatly  resemble  tuberculosis  if  it  begins  insidiously,  caus- 
ing a  gradually  increasing  painless  swelling  of  the  joint.  It  is  chiefly  a 
disease  of  adults,  so  that  it  Vould  rarely  come  into  question  in  the  diag- 
nosis of  joint  disease  in  children.  In  adults,  it  most  often  affects  the  knee. 
There  is  an  absence  of  bone  tenderness,  no  limitation  of  motion,  less  pain, 
and  less  rigidity  than  in  tuberculosis.  The  disease  is  not  progress- 
ive;   it  tends  to  improve  spontaneously.     The  hydrops    often    disap- 
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pears  and  recurs.  There  is  no  formation  of  paraarticular  abscesses  or 
sinuses. 

Chronic  Gonorrheal  Arthritis. — In  this  form  of  arthritis,  the  history 
of  an  acute  onset,  and  later  becoming  chronic,  together  with  the  finding  of 
evidences  of  an  old  gonorrheal  infection,  are  of  great  value.  There  is  also 
a  greater  amount  of  paraarticular  thickening,  and  more  of  a  tendency  to 
ankylosis  at  an  earlier  stage  than  is  the  case  in  tuberculosis. 

Arthritis  Deformans. — This  disease  must  be  considered  from  the 
fifteenth  year  on,  especially  in  the  elbow-joint.  In  this  form  of  arthritis, 
the  ends  of  the  bones  are  palpably  enlarged,  and  the  capsule  feels  harder 
and  firmer  than  in  tuberculosis.  Arthritis  deformans  also  runs  a  much 
slower  course,  and  is  seldom  accompanied  by  pain.  It  is  also  more  apt  to 
affect  a  number  of  joints. 

Chronic  Serous  Synovitis  (Chronic  Articular  Hydrops). — This 
form  of  chronic  arthritis  is  usually  the  sequela  or  outgrowth  of  an  acute 
arthritis.  The  most  frequent  cause  is  an  injury,  /.  e.,  a  simple  sprain  or 
distortion  of  the  joint.  Koenig^  has  called  attention  to  the  frequency  with 
which  injury  of  the  knee-joint  may  be  followed  by  (a)  the  formation  of 
joint  mice,  {h)  isolated  tears  of  the  crucial  ligaments,  and  (c)  tears  of  the 
ligamenta  alaria  and  the  ligamentum  mucosum.  Any  of  these  may  be 
the  cause  of  a  serous  effusion  which  may  be  more  or  less  permanent  or 
may  disappear  and  then  recur  from  time  to  time.  If  the  villi  arising  from 
the  ligamenta  alaria  or  mucosum  become  enlarged,  there  may  be  only 
unsteadiness  in  gait,  restricted  motion,  and  severe  pain  without  a  serous 
effusion.  The  symptoms  of  joint  mice  without  effusion  are  described  on 
page  523.  It  may,  however,  appear  in  a  gradual  manner  without  any  ap- 
])arent  cause.  Where  it  directly  follows  an  injury,  the  diagnosis  is  not  so 
difficult.  There  is  a  history  of  injury  followed  by  an  acute  swelling, 
which  either  persists  or  disappears,  or  recurs  from  time  to  time.  To  the 
latter  clinical  variety,  the  term  intermittent  articular  hydrops  is  applied. 
It  has  also  been  called  recurrent  effusion. 

Where  the  joint  swelling  has  persisted  after  an  injury,  without  free 
intervals,  during  which  the  exudate  has  disappeared,  the  condition  may 
greatly  resemble  a  synovial  tuberculosis.  In  the  latter,  however,  there  is 
a  greater  amount  of  thickening  of  the  capsule,  and  often  a  clear  history  of 
tuberculosis  in  the  family,  or  foci  to  be  found  elsewhere  in  the  body.  The 
course  of  a  chronic  serous  synovitis  is  more  gradual,  i.  e.,  it  extends  over 
a  longer  period.  It  is  also  characterized  by  an  absence  of  fever,  an 
almost  painless  course,  only  a  slight  crepitus,  and  an  absence  of  pain  on 
pressure. 

^  "Archiv  fur  klinische  Chirurgie,"  vols.  Ixxxi  and  Ixxxii. 
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In  the  second  form  of  chronic  serous  synovitis,  i.  e.,  where  it  appears 
gradually  without  apparent  cause,  the  diagnosis  is  even  more  difficult. 
The  joint  may  be  filled  with  papillomatous  growths  or  converted  into  a 
lipoma  arborescens. 

In  the  majority  of  cases  the  disease  involves  the  knee-joint,  then  the 
elbow,  ankle,  and  wrist.     The  joints  are  more  movable  than  those  of 


Fig.  495. — Anterior  View  of  a  Case  of  Ar- 
thritis Deformans  in  a  Boy  of  Ten 
(Same  as  shown  in  Fig.  496) 

Note  the  characteristic  rigidity  and  deformities 
of  the  wrists,  elbows,  fingers,  and  knees. 


m 


Fig.  496. — Lateral  View  of  Case  of  Arthritis  De- 
formans IN  A  Boy  of  Ten. 
Note  the  enlargement  of  the  lower  end  of  the  femur 
and  the  characteristic  deformities  in  the  elbow-  and  wrist- 
joints  and  in  the  fingers.  The  spine  could  not  be  ex- 
tended further  than  is  shown  in  the  illustration,  as  a 
result  of  the  same  process. 


chronic  articular  rheumatism,  and  there  is  no  change  in  the  cartilages 
and  bones  as  in  an  arthritis  deformans.  There  is  a  gradually  increasing 
loss  of  function,  and  an  accompanying  accumulation  of  fluid. 

Arthritis  Deformans. — This  form  of  chronic  arthritis  has  been 
wrongly  termed  rheumatic  gout,  chronic  rheumatic  arthritis,  rheumatoid 
arthritis,  osteo-arthritis,  dry  arthritis  and  chronic  articular  rheumatism. 
We  now  know  that  it  is  a  clinical  entity  characterized  by  a  fibrous  degenera- 
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tion  in  the  synovial  membranes  and  periarticular  structures,  as  well  as  by 
atrophic  and  hypertrophic  changes  in  the  bone.  It  is  most  common  in 
old  age.  According  to  some,  it  is  of  infectious  origin,  while  others  be- 
lieve it  to  be  the  result  of  changes  in  the  central  nervous  system. 
There  are  five  clinical  forms,  according  to  Osier  and  MacRae:^ 
I.  Heherden^s  Nodes. — Nodosities  develop  gradually  at  the  sides  of 
the  distal  phalanges  of  the  fingers  about  the  thirtieth  to  the  fortieth  year. 
The  larger  joints  are  rarely  involved,  and  the  nodes  seldom  cause  any 
symptoms. 


Fig.  497. — Dislocation  of  Both  Wrists  due  to  Marked  Arthritis  Deformans. 

The  dislocation  is  more  marked  upon  the  right  than  upon  the  left  side,  and  was  of  the  forward  variety.     The 

characteristic  deformity  of   the  fingers  is  also  present. 

2.  Polyarticular  or  General  Progressive  Form. — It  may  begin  acutely 
with  symptoms  like  an  acute  articular  rheumatism.  The  chronic  form  is 
themore  frequent,  and  the  joints  are  involved  symmetrically,  usually  those 
of  the  hands  first,  then  the  knees,  hips,  feet,  and  other  articulations. 
There  is  a  variable  amount  of  pain.  In  some  it  is  very  severe,  in  others 
scarcely  noticed.  The  pain  is  accompanied  by  more  or  less  swelling  of 
the  joint.  Creaking  soon  begins,  followed  by  inabihty  to  move  the 
joint  owing  to  fibrous  ankylosis.  The  muscles  of  the  limb  atrophy,  and 
contractures  of  the  joint  set  in  (Fig.  498). 

^  "Journal  of  the  American  Medical  Assn.,"  Jan.  2,  1904. 
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3.  The  monarticular  jorm  chiefly  affects  old  people,  and  is  seen  par- 
ticularly (Osier)  in  the  hip,  knee,  spinal  column,  and  choulder-joint. 
In  many  the  condition  seems  to  directly  follow  an  injury.  The  local 
signs  and  changes,  viz.,  sweUing,  ankylosis,  atrophy,  and  deformity,  are 
the  same  as  in  the  polyarticular  form. 

4.  Vertebral  For^n. — The  disease  here  causes  a  progressive  ankylosis 
with  resulting  rigidity  of  the  spine.  It  may  be  limited  to  one  region  or  in- 
volve the  entire  spine,  causing  inabihty  to  flex  or  extend  it.     Pressure  on 

the  nerve-roots  may  cause 
great  pain,  paresthesia,  and 
muscular  atrophy. 

5.  In  Children  and  Young 
Individuals. — The  onset  may 
be  acute  with  fever  or  even 
chills,  or  gradual  with  in- 
creasing hmitation  of  motion 
and  enlargement  of  the  joints. 
In  the  hip  of  children  and 
young  adults  it  produces  out- 
ward rotation,  adduction,  and 
flexion  similar  to  coxa  vara, 
under  which  heading  it  will 
be  considered. 

In  children  this  form  of 
chronic  arthritis  is  often  char- 
acterized by  general  enlarge- 
ment of  the  lymph-nodes  and 
spleen,  to  which  complex  of 
symptoms  the  name  Stiirs 
disease  has  been  given. 

Fig.  4g8.— Marked  Deformities   of   the   Fingers   and  TViprp     i<;     mnrp     invnlvp- 

Wrists  IN  A  Girl  OF  Sixteen  DUE  TO  Arthritis  De-  J-iiCic     is     iiiuic     iiivuivc 

FORMANs.  ment  of  the  synovial  mem- 

brane and  soft  parts  of  the 
joint  in  children,  and  less  destruction  of  bone  and  cartilage  than  in 
adults.  The  diagnosis  of  arthritis  deformans  is  in  general  not 
difficult  in  the  advanced  stages.  In  the  earher  period,  especially  in  the 
acute  cases,  the  diagnosis  is  more  difficult.  The  chief  forms  of  arthritis 
from  which  it  must  be  differentiated  are  the  following: 

Fro7n  Acute  Articular  Rheumatism. — The  pain  and  swelling  are  usu- 
ally more  marked  than  in  arthritis  deformans.  The  disease  rarely 
disappears  in  a  joint  to  reappear  in  another  one,  a  phenomenon  so  char- 
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acteristic  of  rheumatism.  The  spine  and  jaw  are  seldom  involved  in 
rheumatism.  The  enlargement  of  the  lymph-glands  speaks  for  arthritis 
deformans,  as  does  the  absence  of  cardiac  involvement  and  the  failure  of 
the  sahcylates.  There  is  also  more  rapid  muscular  atrophy,  and  the 
joint  symptoms  persist,  even  though  the  temperature  falls  in  arthritis 
deformans. 

From  Gonorrheal  Arthritis. — This  may  cause  pain,  swelhng,  stiff- 
ness, and  be  polyarticular.  It  should  be  excluded  in  every  case  (see 
page  702). 

Chronic  Articular  Rheumatism. — This  is  characterized  by  the 
gradual  onset  of  pain  and  swelhng  in  the  joints.  The  pain  is  very 
liable  to  exacerbations  during  changes  in  the  weather.  In  some  cases 
there  is  but  little  swelhng  or  pain,  the  chief  signs  being  stiffness  and 
crepitation  in  the  joints.  The  disease  may  be  hmited  to  a  single  joint, 
such  as  the  shoulder,  hip,  or  knee.  There  is  never  any  erosion  of  cartil- 
age or  formation  of  new  bone,  as  in  arthritis  deformans.  The  condi- 
tion is  often  accompanied  by  valvular  lesions. 

Gouty  Arthritis  (Arthritis  Urica,  Podagra). — This  form  of  joint 
disease  may  appear  in  {a)  an  acute,  {h)  a  chronic,  and  (c)  an  atypical 
or  irregular  form.  The  chronic  may  be  the  outgrowth  of  the  acute 
or  appear  gradually. 

Acute  Gout. — In  this  form  there  is  a  sudden  onset  of  severe 
pain  (usually  at  night)  in  the  metatarso-phalangeal  articulation  of  the 
great  toe.  The  chnical  picture  is  similar  to  that  described  as  char- 
acteristic of  other  forms  of  acute  arthritis,  viz.,  severe  pain,  exquisite  sensi- 
tiveness to  pressure,  redness  of  the  overlying  skin,  fever,  and  swelhng 
of  the  joint  with  obliteration  of  the  normal  depressions.  The  tempera- 
ture may  arise  to  103°  F. 

The  symptoms  improve,  only  to  recur  from  time  to  time.  These 
acute  attacks  last  about  a  week.  Suppuration  never  occurs.  After  one 
or  two  attacks  in  one  toe,  the  same  joint  of  the  other  foot  is  apt  to  be 
affected;  later  it  involves  the  ankle-  or  knee-joints. 

The  diagnosis  usually  presents  no  difficulties.  The  typical  location 
of  the  acute  joint  swelhng  in  a  person  who  has  been  complaining  of 
obscure  pains  all  over  the  body,  without  gastro-intestinal  disturbances, 
and  has  been  a  hon  vivant  or  has  led  a  sedentary  hfe,  should  always  lead 
to  the  suspicion  of  its  being  gouty  in  character.  If  the  acute  attack 
occurs  primarily  in  other  joints  than  those  of  the  great  toe,  the  diagnosis 
can  only  be  made  if  tophi  are  found.  These  are  collections  of  uric  acid 
deposited  in  the  external  ear,  the  finger-joints,  and  later  around  the  knee, 
elbow,  etc.     Another  diagnostic  point  in  favor  of   gout  versus  acute 
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rheumatic  arthritis  is  the  fact  that  the  output  of  uric  acid  is  greatly 
diminished  during  the  attack.  Fever  is  more  constant  in  acute  rheu- 
matism than  in  gout.  If  Hmited  to  the  metatarso-phalangeal  joint  of 
the  great  toe  it  must  be  differentiated  from  a  bursitis  (see  page  646). 

Chronic  Gouty  Arthritis. — This  is  either  an  outgrowth  of  the  attacks 
of  acute  gout  or  may  be  primarily  chronic.  The  toes,  and  later  the  fingers, 
ankles,  knees,  and  elbows,  gradually  increase  in  size  and  become  deformed. 

These  enlargements  are  ac- 
companied by  deposits  of 
uric  acid  around  the  af- 
fected joint  capsule  and 
in  the  ears.  Ulceration  of 
the  skin  over  these  tophi 
may  occur.  Accompany- 
ing these  joint  symptoms 
are  often  those  of  a  chronic 
interstitial  nephritis. 
These  chronic  cases  can  be 
differentiated  from  arth- 
ritis deformans  and  chronic 
rheumatism  by  the  pres- 
ence] of  tophi  around  the 
joints  and  in  the  ears,  as 
well  as  by  the  constancy 
with  which  the  acute  at- 
tacks begin  in  the  joints 
of  the  great  toe. 

Atypical  or  Irregular 
Form. — This  is  a  group 
of  cutaneous,  gastro-intes- 
tinal,  cardiovascular,  ner- 
vous, and  urinary  sym- 
ptoms, which  often  ac- 
company more  chronic 
forms  of  gouty  arthritis,  or  may  occur  independently  of  it. 

Syphilitic  Arthritis.— Acquired  Syphilis. — {a)  Secondary  Syphil- 
itic Arthritis. — Quite  rarely  an  acute  sweUing,  indicating  an  effusion 
into  the  larger  joints,  occurs  during  the  secondary  stage.  It  is  charac- 
terized by  pain  and  effusion  in  one  or  more  of  the  larger  joints.  Usually 
the  knee  is  the  only  joint  involved.  The  diagnosis  can  be  made  from 
the  fact  that  the  arthritis  appears  almost  simultaneously  with  the  first  cu- 


FiG.  499- — Tabetic  Hip-joints. 

Note  the  enormous  enlargement  of  the  gluteal  region,  due  to 

increased  size  of  the  articular  ends  of  the  bone. 
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taneous  eruption,  i.  e.,  about  seven  to  eight  weeks  after  the  initial  lesion. 
The  joint  swelling  disappears  rapidly  after  antisyphilitic  treatment. 

{b)  Tertiary  or  Chronic  Syphilitic  Arthritis. — During  this  stage  a 
form  of  arthritis  occurs  which  is  most  difficult  to  recognize.  It  resem- 
bles a  tuberculous  arthritis  so  closely,  that  at  times  a  differentiation  can 
only  be  made  by  the  administration  of  iodids  and  mercury  or  by  opening 
the  joint.  In  the  latter  case,  one  would  see  gummata  in  the  synovial 
membrane  or  in  the  articular  ends  of  the  bone.  The  gummata  are  much 
larger  and  firmer  than  a  tubercle,  and  are  never  caseated.  If  the  disease 
is  far  advanced,  ankylosis  occurs,  and  antisyphihtic  remedies  produce 
no  improvement. 


Fig.  500. — Charcot  Knee-joints. 
The  illustration  shows  a  typical  case  of  disease  of  the  knee-joint  occurring  in  tabes  dorsalis  or  locomotor 
ataxia,  to  which  the  name  arthropathie  tabetique  of  Charcot  has  been  given.     Note  the  enormous  enlargement 
of  the  lower  ends  of  both  femora,  and  the  backward  displacement  of  both  tibias. 


The  history  of  a  preceding  syphihtic  infection  and  the  presence 
of  evidences  of  the  disease  elsewhere,  as  well  as  the  results  of  the  thera- 
peutic test,  are  the  chief  factors  in  making  a  diagnosis.  The  destruction 
of  cartilage  is  seldom  as  extensive  as  in  a  tuberculosis  and  the  tendency 
to  deformity  is  far  less  marked  than  in  tuberculosis.  The  absence 
of  a  primary  focus  of  tuberculosis,  or  of  a  family  history  of  this  disease, 
will  also  aid  in  the  diagnosis. 

The  arthritis  referred  to  above  is  that  due  to  the  presence  of  primary 
gummata  in  the  synovial  membranes.  Another  form  is  that  which  is 
secondary   to  a  gummatous  osteomyelitis,  and  is  not  so  difficult  to 
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recognize,  owing  to  the  enlargement  of  the  ends  of  the  long  bones  pre- 
ceding the  arthritis. 

The  latter  is  most  often  found  in  the  knee.  Periarticular  gummata 
also  occur  as  locaHzed  tumors  from  hazelnut  to  walnut  size,  with  but 
few  subjective  symptoms.  It  must  be  differentiated  from  the  fibroma- 
tous  form  of  tuberculous  arthritis.  Both  of  these  conditions  are  very 
rare. 

(c)  Arthritis  in  Hereditary  Syphilis. — This  appears  usually  in  a 
gradual  manner,  either  with  or  without  accompanying  primary  bone 
involvement.     It  most  often  affects   the  knees,  but  may   involve   the 


Fig.  50I- — Anterior  View  of  a  Tabetic  or  Charcot  Fig.  502. — View  from  Right  Side  of  En- 
Knee-joint,  Which  Had  been  Diagnosed  a  Sar-  largement  of  the  Lower  End  of  Femur 
coma  of  the  Femur.  and  Knee-joint  in  a  Case  of  Tabetic 
This  is  the  same  case  as  shown  in  Figs.  502  and  503.                      Arthritis. 

Same  case  as  shown  in  Figs.  501  and  503. 


wrists  and  elbows.  It  seldom  appears  before  the  sixth  year.  There 
is  considerable  swelHng  and  thickening  of  the  capsule,  the  latter 
in  the  form  which  is  secondary  to  bone  disease.  Nocturnal  pains 
are  complained  of.  The  epiphysis  is  often  enlarged  and  may  be 
entirely  separated  from  the  shaft.  The  loss  of  function  in  such  a  joint 
often  gives  rise  to  a  condition  known  as  pseudo- paralysis.  Pus  forma- 
tion is  rare.  The  suspicion  of  hereditary"  syphilis  should  always  be 
aroused  if  an  apparently  idiopathic,  almost  painless,  spindle-shaped 
swelling  of  the  larger  joints,  especially  the  knee  or  elbow,  appears  in  a 
child,  accompanied  by  loss  of  function  of  the  arm  or  leg.     The  cornea. 
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teeth,  skull,  and  other  epiphyses  should  be  examined,  and  a  careful  history 
of  the  family 'and  the  infant's  previous  eruptions,  coryza,  etc.,  should  be 
inquired  into.    These  joints  improve  rapidly  after  antisyphihtic  treatment. 

Neuropathic  Arthritis. — This  occurs  so  relatively  often  after  middle 
life  that  the  possibility  of  an  obscure  joint  affection  being  either  of 
tabetic  or  syringomelic  origin  must  be  constantly  borne  in  mind. 

These  two  forms  of  arthropathy,  viz.,  those  due  to  syringomyelia  and 
to  tabes,  differ  somewhat  in  their  chnical  appearance. 

(a)  Arthritis  Tabetica  {Arthropathie  Tabetique,  Arthritis  Nenro- 
genica). — The  clinical  history 
varies  greatly.  In  some  cases  the 
joint  swelling  appeared  sud- 
denly after  a  sHght  injury,  and 
has  persisted  in  spite  of  all 
treatment.  In  other  cases  the 
onset  of  the  swelling  was 
gradual,  and  attracted  the  at- 
tention of  the  patient  only 
when  it  became  quite  marked 
and  was  accompanied  by  de- 
formity such  as  subluxation,  or 
by  loss  of  function  due  to  laxity 
of  the  ligaments.  The  joints 
most  frequently  affected  are  the 
knee,  hip,  and  ankle,  in  the  order 
named.  In  any  case  of  joint 
disease  in  middle-aged  or  old 
persons,  in  which  there  has  been 
a  rapid  painless  swelhng  of  the 
joint,  the  possibiHty  of  tabes 
must  be  considered  and  a  search 
for  the  classic  symptoms  made. 

These  are  so  fully  described  in  all  of  the  text-books  on  internal  medicine 
and  neurology  that  it  will  only  be  necessary  to  mention  thehghtning-hke 
pains  along  the  back  of  the  lower  hmbs,  the  absence  of  the  patellar  re- 
flexes, the  swaying  of  the  body  when  standing  erect  with  eyes  closed, 
ataxic  gait,  the  Argyll-Robertson  pupils,  the  bladder  and  rectal  par- 
alysis, and  finally  the  disturbances  of  cutaneous  sensation. 

In  the  most  typical  cases,  the  knee  or  ankle  is  enormously  enlarged, 
there  is  marked  crepitus  on  manipulation,  and  the  ends  of  the  femur  and 
tibia  can  be  felt  to  be  markedly  enlarged.  The  latter  may  be  so  great 
that  in  the  case  shown  in  Fig.  503  the  patient  was  referred  to  the  writer 


Fig.  503. — Tabetic  Knee-joint. 
The  illustration  shows  the  enormous  enlargement 
of  the  lower  end  of  the  femur  as  a  result  of  trophic  dis- 
turbances and  the  ability  to  produce  abnormal  abduc- 
tion in  the  knee-joint. 
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with  the  diagnosis  of  osteosarcoma  of  the  lower  end  of  the  femur. 
Accompanying  the  joint  swelling  there  is  often  a  subluxation  of  one  of 
the  bones  of  the  joint  (Fig.  503).  In  many  of  the  cases,  the  painless 
abnormal  mobility  of  the  joint  is  the  most  characteristic  feature.  This 
symptom  and  the  rough  crepitus  are  the  chief  factors  in  the  diagnosis  of 
tabetic  disease  of  the  hip-joint.  The  swelling  may  disappear  entirely  in 
some  cases,  and  then  recur  from  time  to  time.     In  other  cases  there  is  no 


Fig.  504. — X-RAY  OF  a  Tabetic  Knee-joint. 
Note  the  hypertrophic  condition  of  the  internal  condyle  of  the  femur  which  simulated  a  neoplasm. 


swelling  at  any  time,  but  a  tendency  to  the  formation  of  osteophytes  in 
the  joint  capsule. 

The  principal  forms  of  arthritis  from  which  it  must  be  differen- 
tiated are  tuberculosis  and  arthritis  deformans.  In  neither  of  these  is 
the  swelling  as  painless  as  in  tabes. 

Arthritis  deformans  often  affects  many  joints,  especially  the  smaller 
ones,  and  there  is  overgrowth  of  bone  (hypertrophic  form)  with  tendency 
to  ankylosis.     Tuberculosis  is  infrequent  at  the  time  of  Hfe  when  tabes 
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appears.  The  joint  swelling  is  seldom  as  marked  as  in  tabes,  and  the 
capsule  is  usually  thicker.  The  sweUing  leads  to  more  or  less  fixation 
of  the  joint  in  tuberculosis,  and  not  to  abnormal  mobility  as  in  tabes. 
The  previous  history  of  the  two  affections  and  the  examination  for  the 
nervous  symptoms  of  tabes  will  clear  up  any  doubts. 

(b)  Syringomyelia. — This  form  of  neuropathic  arthritis  differs  from 
that  of  tabes  in  chiefly  affecting  the  joints  of  the  upper  extremity.  There 
are  usually  two  forms:  (a)  As  in  tabes,  there  may  be  a  sudden  onset 
with  joint  swelhng  after  an  injury. 

In  other  cases  the  swelling  appears  very  slowly.  In  both  instances 
the  shoulder  or  elbow  is  most 
often  affected.  The  swelhng  it- 
self is  enormous,  and  the  abnor- 
mal mobihty  and  rough  crepitus 
on  manipulation  very  marked. 

(b)  In  the  second  form,  the 
most  striking  feature  is  the  ten- 
dency to  recurrent  dislocation, 
most  often  of  the  shoulder-joint. 
This  may  have  appeared  like  the 
ordinary  form  of  dislocation  after 
an  injury.  The  injury,  however, 
is  often  of  a  trivial  nature.  Sus- 
picion should  be  aroused  in  every 
such  case,  when  the  dislocation 
tends  to  recur  upon  the  shghtest 
amount  of  manipulation.  This 
tendency  to  dislocation,  accom- 
panied by  the  enormous  disten- 
tion of  the  capsule,  the  painless 
course,  and  the  rough  grating  sen- 
sation obtained  on  manipulation,  should  cause  an  examination  for  the 
other  symptoms  of  syringomyelia  to  be  made.  These  are  the  occurrence 
of  painless  infections  about  the  fingers  and  an  absence  of  temperature 
and  pain  sense,  so  that  the  patient  will  burn  or  freeze  his  fingers  without 
being  conscious  of  it. 

In  80  per  cent,  of  the  cases  of  tabes  the  arthropathy  is  confined  to 
the  lower  extremity,  while  in  syringomyeha  the  same  is  true  for  the 
upper  extremity.  The  chnical  picture  of  both  is  similar  (Figs.  503 
and  505),  viz.,  enormous  swelling,  relaxation  of  the  capsule  and  hga- 
ment  permitting  of  abnormal  mobihty  or  of  complete  or  incomplete 


Fig.  505.- 


Syringomyelic  Disease  of  the  Elbow- 
joint  (E.  Graf). 
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dislocations  taking  place.     Fractures  near  the  affected  joint  are  more 
frequent  in  tabes.     Both  run  an  almost  painless  course. 

Hemophiliac  and  Scorbutic  Joints. — Both  of  these  may  appear 
in  an  acute  and  chronic  manner. 

The  symptoms  of  both  are  practically  the  same,  the  chief  difference 
being  in  the  history  of  the  case.  In  the  acute  form  there  is  pain,  fever,  and 
marked  swelling  of  the  joint.     These  all  disappear,  but  may  recur.     In 

less  severe  cases  there  is  only 
moderate  swelling  and  pain, 
but  no  fever. 

In  the  chronic  form  the  joint 
has  passed  through  a  number 
of  the  acute  or  subacute  attacks 
just  described,  but  remains 
swollen  with  thickening  of  the 
capsule,  evidences  of  fluctua- 
tions, and  enlargement  of  the 
joint  ends  of  the  bones.  Adhe- 
sions are  often  present,  caus- 
ing considerable  impairment  of 
mobihty. 

The  joint  lesions  can  seldom 
be  diagnosed  as  accompanying 
a  general  or  scorbutic  condition, 
or  as  occurring  as  a  part  of  a 
general  tendency  to  hemorrhage 
(hemophiha),  without  an  accu- 
rate history  and  the  thorough  ex- 
amination of  the  body  in  general. 
In  the  hemophiliac  joints 
there  is  usually  a  previous  his- 
tory, or  some  other  obstinate 
hemorrhage  from  shght  causes. 
The  patients  are  often  pale  and 
anemic.  The  aspiration  of  the  joint  effusion  shows  it  to  be  pure  blood. 
Since  blood,  even  in  microscopic  quantities,  is  rarely  observed  in  any 
other  form  of  non-traumatic  arthritis,  its  presence  should  lead  one  to 
suspect  either  hemophilia  scorbutus,  or  a  new  growth. 

In  scurvy  (scorbutus),  there  is  usually  a  history  of  an  absence  of  some 
normally  necessary  factor  in  the  diet,  whether  it  occur  in  children  or 
adults. 


Fig.   506. — View  of  Case  of  Tuberculosis  of  the 
LEFT   Shoulder-joint    Side,    to    be    Compared 
WITH  Normal  Shoulder  shown  in  Fig.  507. 
Note  the  atrophy  of  the  deltoid  from  disuse,  causing 

the  acromio-clavicular  articulation  to  become  prominent; 

and  also  observe  the  fullness  below  the  coracoid  process, 

due  to  the  thickening  of  the  joint  capsule,  etc. 
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In  children,  there  is  such  marked  soreness  about  the  knees  or  ankles 
that  they  cry  out  with  pain  when  lifted,  and  a  condition  of  pseudo-paralysis 
results  from  inabihty  to  use  the  hmbs.  In  adults,  the  joint  swelling  is  the 
most  marked  feature,  and  there  is  pain  over  the  affected  tibia  or  femur. 
As  in  children,  the  knee-  and  ankle-joints  are  most  often  involved. 

In  both  children  and  adults  the  most  important  diagnostic  sign  is  the 
spongy,  swollen,  bleeding  gums,  a  foul  breath,  and  a  tendency  to  sub- 
cutaneous hemorrhages. 

Prompt  improvement  follows  proper  diet.  Epistaxis  is  frequent  in 
adults,  and  there  is  general  anemia.  The  vast  majority  of  hemorrhages 
occur  in  the  knee,  and  most  frequently  in  men.  In  purpura  rheumatica 
the  subcutaneous  hemorrhages  (Fig.  525)  are  usually  a  deciding  factor, 
as  is  also  the  fact  that  many  joints  are  usually  involved. 

In  the  chronic  form  a  scorbutic  or  hemophiliac  joint  may  resemble 
a  tuberculous  arthritis,  but  there  is  usually  some  rise  of  temperature  in 
the  latter  (99°  to  99.5°  F.  in  the  afternoon).  The  course  of  a  tuberculosis 
is  also  more  progressive,  and  there  are  never  any  sudden  exacerbations 
or  remissions.  When  ankylosis  exists  the  differentiation  from  chronic 
rheumatic  or  tubercular  joints  is  impossible,  without  a  complete  history. 

Tumors  of  Joints. 

These  are  very  rare,  and  are  chiefly  benign  in  character,  al- 
though a  few  cases  of  sarcomata  of  the  larger  joints  (Fig.  485)  have 
been  observed.  The  most  common  of  the  benign  forms  are  the  joint 
lipomata  first  described  by  Volkmann  in  1875.^  These  cases  are  true 
lipomata,  usually  developing  beneath  the  synovial  membrane,  i.  e.,  extra- 
articular. They  differ  from  a  condition  known  as  Hpoma  arborescens,  in 
which  there  is  an  excessive  deposit  of  fat  in  the  normal  joint  viUi.  Both 
of  the  conditions  just  referred  to  occur  most  frequently  in  the  knee-joint, 
but  cases  of  its  occurrence  in  the  elbow  and  ankle  have  been  described. 

The  tumor  extends  into  the  joint,  either  carrying  the  synovial  mem- 
brane or  breaking  through  the  latter.  The  principal  symptom  in  these 
cases  is  a  painless  enlargement  of  the  joint.  The  swelling  is  soft  and 
doughy. 

Neuralgic  or  Hysterical  Joints. 

This  form  of  joint  affection  is  found  in  neurotic  persons,  and  may 
simulate  genuine  disease.  The  conditions  may  follow  an  insignificant 
injury,  usually  of  the  hip  or  knee,  but  it  may  appear  in  any  joint  after 
an  injury  and  be  made  the  basis  for  damage  suits.  Any  attempt  at 
movement  causes  great  pain. 

^  Biochitzky:  ''Beitrage  zur  klinischen  Chirurgie,"  vol.  xxiil. 
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The  joint  motions  are  apparently  restricted  in  all  directions,  but 
if  the  patient's  attention  is  diverted  or  if  he  is  anesthetized,  all 
limitation  of  movement  disappears. 

The  joint  is  often  swollen  and  sensitive,  as  well  as  fixed.  Intermit- 
tent hydrops  may  occur  in  such  joints.  In  cases  of  long  duration  there 
is  some  atrophy  of  the  muscles  above  and  below  the  joint  (Figs.  516  and 
517),  as  a  result  of  non-use.  There  is  seldom  any  rise  of  local  temper- 
ature, but  even  this  may  exist. 

Accompanying  the  joint  symptoms  are  other  signs  of  hysteria  both 
in  children  and  adults,  and  in  men  as  well  as  in  women. 

DISEASES  OF  THE  INDIVIDUAL  JOINTS. 

The  clinical  picture  of  both  acute  and  chronic  arthritis  possesses  cer- 
tain variations  according  to  the  joint  involved.  These  depend  upon 
the  relations  of  the  capsule  to  the  overlying  parts,  as  well  as  upon  the 
accessibihty  of  the  individual  joint  to  direct  manipulation.  For  ex- 
ample, the  capsule  of  the  knee-joint  lies  so  close  to  the  surface  and 
extends  over  so  great  an  area,  that  the  recognition  of  changes  both 
within  and  external  to  the  joint  is  much  easier  than  is  the  case  with  such 
articulations  as  the  shoulder  and  hip.  In  the  case  of  the  shoulder  but 
httle  of  the  capsule  Hes  close  to  the  surface,  while  in  the  hip,  the  depth  of 
the  joint  prevents  any  direct  recognition  of  changes. 

It  is  therefore  important  to  be  able  to  search  for  certain  clinical 
characteristics  of  each  individual  joint. 

The  following  table  may  be  of  some  assistance: 


Most  Characteristic 

Swelling  First  Appears. 

Pain. 

Position. 

Shoulder 

.  .Anteriorly  between  coracoid 

Over  joint  and 

Adduction. 

and  head  of  humerus. 

along  arm. 

Elbow 

.  .On  both  sides  of  olecranon. 

Over  joint. 

Flexed  at  acute  or 
right  angle. 

Wrist 

. .  On  dorsum. 

Over  joint. 

Slight  flexion. 

Finger-joints  . 

..On  dorsum. 

Over  joint. 

Flexion. 

Sacroiliac  . . . 

. .  On  back  of  joint. 

Over  joint   and 

No  change. 

along  back 

• 

of  limb. 

Hip 

.  -Invisible  until  later,  then  in 

Over  joint  and  to 

Varies    according    to 

front. 

knee. 

stage  (p.  513). 

Knee 

. .  On  all  sides  of  patella. 

Over  joint. 

Flexion,  later  sublux- 
ation of  tibia. 

Ankle , 

. .  Over  front  of  joint  and  below 
malleoli. 

Over  joint. 

Flexion. 

Tarsal  joints. 

..Invisible. 

Over  joint. 

No  change. 

Toes , 

. .  On  dorsum. 

Over  joint. 

Flexion. 
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Shoulder-joint. 

Acute  arthritis,  exclusive  of  the  traumatic  form,  is  infrequent  in 
this  articulation,  and  has  no  special  characteristics.  The  most  com- 
mon forms  of  chronic  inflammation  are  tuberculosis,  rheumatism, 
arthritis  deformans,  and  syringomyeha,  as  well  as  the  various  forms  of 
post-traumatic  ankylosis. 

Tuberculosis  of  the  shoul- 
der-joint is  a  comparatively  rare 
affection.  It  begins  insidiously 
with  pain  on  motion  and  there 
is  a  dull  aching  pain  when  the 
limb  is  at  rest.  The  pain  is 
often  neuralgic  in  character,  and 
is  always  worse  at  night.  The 
shoulder  appears  fuller  in  front, 
between  the  coracoid  and  humer- 
us, and  there  is  usually  marked 
atrophy  of  the  deltoid,  so  that 
the  acromion  is  quite  prominent. 
The  arm  is  adducted  to  the  side 
of  the  body.  Abduction,  both 
active  and  passive,  is  difhcult, 
and  accompanied  by  pain. 
When  suppuration  occurs,  the 
sinuses  appear  in  the  axilla  and 
over  the  front  and  back  of  the 
joint.  There  is  usually  no  diffi- 
culty in  distinguishing  a  subdel- 
toid bursitis  from  an  arthritis 
of  the  shoulder.  The  two  may 
however  coexist,  especially  in 
tuberculosis. 


Fig.   507. — ViKW  of  Normal  kicjit  Shoulder. 
To  be  compared  with  Fig.  506.     (Case  of  tuber- 
culosis of  the  shoulder-joint.)     Observe  the  depression 
below  the  coracoid  process  on  the  normal  side,  as  com- 
pared with  fullness  on  the  diseased  side. 


Elbow-joint. 
The  majority  of  forms  of  acute  and  chronic  arthritis  of  this  joint  are 
accompanied  by  effusion  and  changes  in  the  capsule.  The  swelhng  is 
most  marked  on  either  side  of  the  olecranon  process,  and  the  early  at- 
rophy of  the  muscles  of  the  arm  and  forearm,  gives  the  joint  enlargement  a 
spindle-shaped  appearance.  If  the  effusion  is  extensive,  fluctuation  may 
be  easily  ehcited  over  the  back  of  the  joint.  The  joint 
46 


s  held  rigid  in  a 
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flexed  position,  either  at  a  right  or  an  acute  angle.  Pronation  and  supina- 
tion are  greatly  limited.  If  the  tuberculosis  is  Hmited  to  the  head  of 
the  radius,  there  is  marked  absence  of  rotary  power  and  locahzed  swelhng. 
Sinuses  are  most  apt  to  be  found  upon  the  posterior  and  lateral  aspects 
of  the  joint. 

Wrist-joint. 
This  joint  hes  so  superficially  that  but  httle  effusion  is  required 
to  obhterate  the  normal  depression  upon  the  back  of  the  wrist.     The 


Fig.  508. — Tuberculosis  of  the  Shoulder-joint,  showing   the  Limitation  of  Motion  on  the  Dis- 
eased Side,  and  Characteristic  Abduction  Deformity. 
On  the  normal  side  the  arm  could  be  raised  up  easily  to  the  level  of  the  head;  on  the  diseased  side  it  could 
only  be  voluntarily  abducted  from  the  body  about  forty-five  degrees. 


most  common  affection  of  the  chronic  variety  is  tuberculosis.  In  this 
there  is  swelling  on  the  back  of  the  wrist.  The  wrist-joint  is  stiff,  and  any 
movements  are  accompanied  by  pain.  The  hand  is  held  flexed  on  the 
forearm.  As  in  the  case  of  the  other  joints,  the  degree  of  swelhng  can  be 
estimated  by  comparing  its  circumference  with  the  joint  of  the  oppo- 
site limb. 

Finger-joints. 
These  are  frequently  the  seat  of  acute  rheumatic  arthritis  and  of 
gouty  and  chronic  rheumatic  arthritis,  as  well  as  of  arthritis  deformans. 
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Tuberculosis  of  the  finger-joints  may  occur  independently  of  an  osseous 
focus,  but  is  usually  associated  with  the  latter  (Fig.  473).  The  swelling 
is  always  more  distinct  on  the  dorsum.  In  acute  forms,  the  position  is 
one  of  extension,  while  in  the  chronic  forms,  flexion  and  lateral  deviation 
are  more  common. 

Special  attention  must  be  called  to  a  form  of  septic  arthritis,  caused 
by  a  bite,  the  teeth  entering  the  metacarpo-phalangeal  joints  while  they 
are    flexed.      They  run  a  subacute  course  and   are  often  overlooked, 
the  case  being  treated  as 
one  of  ordinary  subcuta- 
neous phlegmon. 

Sacroiliac  Joints. 

Involvement  of  this 
joint  occurs  very  rarely, 
and  usually  in  young 
adults.  Tuberculosis  is 
practically  the  only  form 
of  disease  of  this  joint. 

Pain  is  felt  by  the 
patient  over  the  articula- 
tion, which  is  often  worse 
at  night.  The  joint  is  also 
sensitive  to  pressure.  The 
pain  radiates  down  the 
thigh,  and  is  increased 
when  the  patient  sits  down. 
The  patient  attempts'  to 
step  as  lightly  as  pos- 
sible upon  the  toes  of  the 
diseased     side,     so     that 

limping  is  quite  marked  and  the  pelvis  compensatorily  lowered.  There 
is  often  swelHng  to  be  seen  and  felt  posteriorly  over  the  articulation. 
When  the  iHum  is  grasped  on  the  diseased  side  and  attempts  made  to 
move  it,  the  pain  in  the  joint  is  greatly  increased.  Abscesses  open 
either  posteriorly  or  burrow  along  the  pelvic  fascia  to  open  in  the  lum- 
bar or  gluteal  regions,  in  the  ischiorectal  fossa,  or  even  in  the  inguinal 
region. 

Disease  of  this  articulation  must  be  differentiated  from  lumbago, 
sciatica,  from  hip-joint  disease,  and  tuberculosis  of  the  sacrum  or  verte- 
brae.    It  can  be  differentiated  from  lumbago  by  the  fact  that  the  pain 


Fig.  509. — Anterior  View  of  Case  of  Tuberculosis  of  the 

Shoulder-joint. 

N,  Normal  shoulder- joint;  T,  tuberculous.    Note  the  prominence 

of  the  diseased  side. 
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is  higher  up  and  is  not  locaHzed,  as  in  sacroihac  disease.  In  sciatica 
the  predominant  symptoms  are  pain  over  the  sacrosciatic  notch,  which 
radiates  down  the  back  of  the  thigh  and  then  into  the  foot.  There  is  no 
tenderness  over  the  sacroihac  joint,  and  the  patient  does  not  hold  the 
pelvis  rigid  or  cry  out  with  pain  when  the  iha  are  pressed  together. 

From  tuberculosis  of  the  spine,  sacroiliac  disease  can  be  distinguished 
by  the  fact  that  one  or  more  of  the  spinous  processes  are  prominent, 
and  there  is  more  marked  reflex  rigidity  than  is  the  case  in  sacroiliac 
disease  when  movement  is  attempted. 

From  coxitis  it  can  be  differentiated  by  the  presence  of  rigidity,  when 

attempts  are  made  to  carry 
out  movements  of  the  hip- 
joint.  The  pain  is  felt  in 
the  hip  or  knee,  and  not 
over  the  sacroiliac  joint. 
In  diseases  of  the  latter 
joint,  when  the  pelvis  is 
fixed,  all  movements  of  the 
hip  are  free. 

In  advanced  cases  of 
hip-joint,  sacroiliac,  and 
Pott's  disease,  when  many 
sinuses  are  present  it  is 
often  impossible,  before 
operation,  to  state  the  pri- 
mary source  of  the  pus. 


Diseases  of  the  Hip-joint 
(Coxitis.) 


Fig.  510. — Posterior  View  of  Case  of  Tuberculosis  of  the 
Elbow-joint. 
N,  Normal  arm;  T,  tuberculous.     Note  the  characteristic 
obliteration  of  the  depressions  on  either  side  of  the  olecranon 
process.     (See  Fig.  511.) 


Acute  affections  of  this 
joint  are  infrequent.  The 
acute  arthritis  following  an 
osteomyeHtis  of  the  upper 
end  of  the  femur  in  children  has  already  been  referred  to  (page  663) 
and  will  be  taken  up  later  under  the  head  of  differential  diagnosis  of 
tuberculosis  of  the  hip.  Acute  arthritis  of  the  joint  occurs  during  all 
of  the  infectious  diseases  mentioned  as  causing  arthritis  (see  page 
695).  The  diagnosis  in  such  cases  can  be  made  {a)  from  the  history 
of  the  primary  infection ;  (6)  from  the  presence  of  severe  pain  referred 
to  the  hip  or  knee;  (c)  from  the  marked  hmitation  of  movement  of  the 
joint,  the  reflex  muscular  spasm  causing  almost  absolute  fixation;  {d) 
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from  the  presence  of  fever  and  other  signs  of  acute  inflammatory  reac- 
tion. 

In  some  cases  the  patients  are  not  seen  during  the  acute  stage  of  coxi- 
tis. The  surgeon  is  consulted  on  account  of  a  deformity  resulting  from 
it.  This  may  be  either  in  the  shape  of  an  ankylosis  or  of  a  dislocation. 
The  diagnosis  in 
either  case  rests  upon 
the  objective  find- 
ings taken  in  con- 
junction with  the 
previous  history. 
Such  apparently 
spontaneous  disloca- 
tions following  an 
acute  coxitis  have 
been  reported  after 
typhoid,  scarlatina, 
acute  rheumatism, 
influenza,  etc. 

Another  form  of 
acute  coxitis  to  be 
mentioned  is  that  re- 
sulting from  gonor- 
rhea. As  is  the  case 
in  all  of  the  forms  of 
metastatic  gonor- 
rheal arthritis,  there 
is  an  early  tendency 
to  marked  ankylosis. 
It  is  most  apt  to  oc- 
cur in  young  adults. 

The  most  impor- 
tant disease  of  the 
hip-joint  is  tubercu- 
losis. It  is  the  one 
from  which  the  ma- 
jority of    the   acute 

forms  must  be  differentiated,  both  at  the  time  of  the  onset  and,  if  seen 
at  a  later  period,  after  all  of  the  acute  symptoms  have  disappeared. 

TuberculosisJ^of  the  Hip-joint  (Tuberculous  Coxitis). — The  ex- 
amination of  a  child  or  adult  for  the  purpose  of  making  a  diagnosis  of 


Fig.  511. — Tuberculosis  of  the  Elbow-joint. 
Note  the  depressed  scar  in  the  supraclavicular  region  following  an 
operation  for  tuberculous  lymph-nodes  of  the  neck.  This  was  probably  the 
primary  infection,  having  preceded  the  elbow- joint  disease  by  five  years. 
(See  text.)  Observe  the  characteristic  flexion  of  the  elbow,  which  occurs 
in  all  diseases  of  the  elbow-joint,  the  forearm  and  hand  being  held  in  a 
position  of  half  supination  and  half  pronation.  Observe  the  prominence 
on  the  outer  aspect  of  the  elbow- joint,  replacing  the  normal  depression 
between  the  olecranon  and  the  external  condyle. 
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this  common  affection  should  be  conducted  in  a  more  or  less  systematic 
manner,  as  follows : 

1.  Detailed  history  oj  the  case. 

2.  Inspection. — To  determine  {a)  the  presence  of  lameness;  {h)  the 
position  in  which  the  Hmb  is  held,  i.  e.,  its  attitude  during  walking, 
standing,  or  upon  lying  down. 

3.  Palpation. — To  determine  {a)  whether  there  is  fixation  of  the  joint, 
i.  e.j  Hmitation  of  its  normal  movements;  {h)  whether  any  swelhng  is 
present;  {c)  whether  tapping  upon  the  trochanter  or  knee  causes  pain. 

4.  Measurement. — To  determine  the  presence  of  muscular  atrophy 

and  of  shortening. 

5.  X-ray  examina- 
tion. 

I.  History.— This 
should  include  not 
only  the  mode  of  on- 
set, but  also  whether 
there  is  any  tubercu- 
losis in  the  family,  or 
evidences  of  recent  or 
old  foci  elsewhere  in 
the  patient.  The  usual 
history  of  the  mode  of 
onset  is  that  it  has 
been  gradual. 

In  but  few  cases 
does  the  disease  begin 
suddenly.  There  is 
not  infrequently  the 
history  of  a  fall  upon  the  trochanter  or  of  other  injury  to  the  hmb. 
The  first  symptom  noticed  by  the  parents  is  that  the  child  begins  to 
Hmp,  and  the  hip  is  held  a  Httle  rigid.  In  addition  the  child  complains 
of  pain  in  the  hip  or  in  the  knee,  which  is  increased  by  any  movement 
of  the  affected  limb.  Often  these  pains  are  increased  at  night,  so  that 
the  child  awakens  from  a  sound  sleep  with  an  outcry  of  sudden  pain. 
Intelhgent  parents  will  often  give  such  a  history  of  gradually  increasing 
lameness,  stiffness  of  the  hip,  and  pain  that  the  attention  of  the  surgeon 
is  at  once  attracted  to  this  joint. 

2.  Inspection  of  the  Limb. — This  will  give  much  information, 
and  the  child  should  be  thus  examined,  if  possible  while  standing, 
walking,  and  lying  down,  being  stripped  of  all  superfluous  clothing. 


M 

u 

Fig.  512. — Appearance  of  Hands  in  Acute  Rheumatic  Polyartic- 
ular Arthritis. 
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The  child  is  seen  to  Hmp,  resting  as  httle  weight  as  possible  upon  the 
toes  of  the  diseased  limb.  The  pelvis  is  elevated  upon  this  side,  so 
that  the  limb  appears  shortened.  When  the  two  anterior  superior 
spines  are  outhned  on  the  skin,  this  compensatory  tilting  of  the  pelvis 
can  be  well  seen.  Inspection  will  further  reveal  any  changes  in  the 
attitude  of  the  limb.  This  is  a  very  common  and  prominent  symptom, 
and  is  due  to  the  reflex  muscular  spasm.  It  is  inadvisable  to  divide 
tuberculous  coxitis  into  three  stages  according  to  the  position  of  the  Hmb, 


Fig.  513. — Various  Positions  in  Hip- joint  Disease  (Edmund  Owen). 
I,  Compensatory  lordosis  in  hip-joint  disease;  2,  method  of  estimating  degree  of  flexion  of  the  hip,  when 
back  touches  table;    3,  amount  of  fixation  of  hip- joint.     The  normal  left  limb  can  be  flexed  upon  the  ab- 
domen;  the  diseased  limb  forms  the  angle  shown  in  the  figure. 


for  the  reason  that  these  are  so  inconstant  as  to  lead  to  much  con- 
fusion. This  is  especially  true  of  the  early  stage.  In  the  early  period 
the  limb  is  usually  abducted  and  rotated  outward,  but  not  always 
flexed.  In  the  later  stages  the  attitude  of  the  Hmb  is  far  more  uni- 
form. At  such  time  there  is  marked  adduction,  internal  rotation, 
and  flexion.  The  Hmb  in  the  early  stages  appears  to  be  shortened,  but,  as 
has  just  been  explained,  this  is  the  result  of  tilting  of  the  pelvis.  In 
the  later  stages  the  shortening  of  the  limb  is  genuine,  due  to  actual 
loss  of  bone  substance. 
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Abduction  of  the  limb  causes  the  pelvis  to  be  raised,  while  adduction 
results  in  its  being  lowered.  The  flexion  of  the  joint  causes  a  com- 
pensatory lordosis,  and  the  degree  of  flexion  can  be  readily  estimated. 

3.  Palpation  for  Limitation  of  Motion,  Location  of  Pain, 
and  Swelling. — Palpation  yields  much  information  of  diagnostic  value. 
The  child  should  be  laid  upon  a  firm  couch  or  table  and  the  range 
of  motion  upon  the  healthy  side  first  ascertained,  as  this  will  often 
clear  up  the  question  as  to  whether  any  rigidity  is  due  to  the  child 
being  frightened. 
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Fig.  514. — Method  of  Tapping  Knee  to  Determine  Tenderness  in  Cases  of  Suspected  Hip- joint 

Disease. 

The  patient's  knee-joint  region  is  allowed  to  rest  upon  the  surgeon's  left  or  right  hand,  as  the  case  may  be, 

while  the  opposite  hand  taps  upon  the  region  of  the  patella. 

The  suspected  limb  should  be  held  at  the  knee  with  one  hand  while 
the  other  grasps  the  pelvis  close  to  the  hip  (Fig.  386).  The  examina- 
tion should  determine  whether  there  is  any  limitation  of  abduction 
or  adduction  of  the  limb.  When  this  movement  is  limited,  the  pelvis 
moves  with  the  diseased  limb.  The  degree  of  flexion  can  either 
be  determined  while  the  patient  is  lying  upon  the  back  (Fig.  513)  or 
upon  the  abdomen.  Under  normal  conditions  a  child  lying  upon  its 
back  shows  only  a  sHght  amount  of  lordosis  of  the  lumbar  portion 
of   the  spinal  column    (Fig.   513)  when   the  limb   is  fully  extended. 
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In  hip-joint  disease,  a  marked  lordosis  will  appear  (Fig.  513)  when 
attempts  are  made  to  extend  the  limb.  The  degree  of  flexion  can  be 
roughly  determined  by  allowing  the  lumbar  spine  (Fig.  513)  to  touch 
the  table.  Such  a  test  cannot  be  used  where  much  pain  exists.  If 
the  patient  Hes  upon  the  abdomen  the  amount  of  flexion  can  be  de- 
termined by  placing  the  hand  upon  the  sacrum  and  alternately  raising 
the  affected  and  the  normal  limb.  In  case  there  is  limitation  of  inw^ard 
and  outward  rotation,  the  thigh  is  flexed  to  a  right  angle  while  one  hand 
grasps  the  Imee.  Efforts  are  then  made  to  turn  the  femur  outward 
and  inward.  In  the  early  stage  of  hip-joint  disease,  the  motions  which 
are  limited  are  abduction,  hyperextension,  and  rotation.  In  the  later 
stage,  the  motions  are  limited  in  all  directions. 


Fig.  515. — Normal  Degree  of  Lordosis  of  Spine. 
Note  the  slight  forward  curvature  in  lumbar  region  of  a  child  lying  in  normal  .supine  positic 


Location  oj  Pain. — Palpation  is  also  utilized  to  determine  the  pres- 
ence of  pain  and  of  swelling.  Referred  pain,  however,  may  not  be 
present  at  any  stage  of  the  disease,  and  is  not  nearly  so  valuable  a 
diagnostic  sign  as  the  others  mentioned  here.  When  present,  pain  is 
usually  felt  on  the  inner  side  of  the  thigh,  close  to  the  knee-joint.  Pain 
in  the  joint  itself  is  less  constant.  There  is  often  sensitiveness  to  pres- 
sure over  the  trochanter  and  when  the  knee  is  gently  tapped  (Fig.  514)- 
Pain  is  also  quite  marked  upon  pressing  deeply  over  the  front  and  back 
of  the  joint. 

Swelling. — There  is  often  a  distinct  thickening  to  be  felt  over  the 
head  of  the  femur  at  Scarpa's  triangle  or  behind  the  trochanter.  This 
sign  is  very  difficult  to  elicit,  especially  in  the  more  acute  cases.  There 
is  often  an  enlargement  of  the  inguinal  glands  below  Poupart's  ligament. 
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Abscesses  usually  appear  over  the  front  of  the  joint,  but  may  gravitate 
toward  the  trochanter  or  downward  toward  the  knee.  Similarly,  sin- 
uses may  be  present  at  any  point. 

4.  Measurements  of  the  Limb  for  Shortening  and  Atrophy.— 
The  apparent  shortening  referred  to,  as  existing  in  the  early  stages  can 
be  ascertained  by  the  methods  of  measurement  of  the  Hmb  as  described 
on  page  567.  Later  in  the  disease,  this  same  measurement  reveals 
an  actual  shortening,  varying  according  to  the  amount  of  destruction 
of  the  head  and  neck. 

The  presence  of  atrophy  even  at  an  early  stage  is  a  diagnostic  sign 
of  considerable  value  in  this  disease.  The  degree  of  muscular  atrophy 
is  ascertained  by  measuring  the  circumference  of  both  limbs  at  the 
middle  of  the  thighs  (Fig.  516)  and  middle  of  the  legs  (Fig.  517). 


Fig.  516.— Method  of  Determining  the  Circumference  of  the  Thigh  at  its  Middle.     (See  text.) 


In  the  later  stages  a  rectal  examination  should  never  be  omitted, 
for  evidences  of  perforation  of  the  acetabulum,  with  resultant  intra- 
pelvic  inflammatory  induration  and  abscess  formation. 

5.  X-ray  Examination. — As  was  stated  in  the  consideration 
of  the  diagnosis  of  joint  diseases  in  general,  this  mode  of  examination 
can  only  be  utihzed  at  such  a  late  period  in  tuberculous  arthritis,  that 
a  diagnosis  is  possible  in  the  majority  of  cases  without  it.  This  is 
especially  true  of  the  hip-joint,  where  the  destruction  of  bone  must 
be  fairly  extensive  before  it  will  show  in  a  skiagraph. 

Differential  Diagnosis. — i.  PoWs  Disease  {Tuberculous  Spon- 
dylitis).— A  tuberculous  lumbar  spondyhtis  may  greatly  resemble  hip- 
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joint  disease,  owing  to  the  limb  being  held  in  a  rigidly  flexed  position. 
There  is,  however,  no  hmitation  of  the  motions  of  rotation,  abduction, 
or  adduction  of  the  hip.  When  attempts  are  made  to  extend  the  hip 
no  compensatory  lordosis  appears,  the  spine  being  held  rigid.  This 
latter  symptom  of  spondyHtis  is  more  distinctly  brought  out  when 
the  child  is  asked  to  sit  up,  after  lying  upon  the  back.  It  will  employ 
every  effort  to  raise  and  support  itself  by  the  use  of  the  hands,  in  order 
to  keep  the  inflamed  lumbar  spine  rigid.  The  pains  are  referred  to 
the  spine  or  along  the  lower  abdominal  nerves,  and  are  usually  sym- 
metrical. 

2.  Chronic    Arthritis    Dejormmis    {Morbus    Coxce   Senilis). — This 
might  come  into  question  in  elderly  patients  more  often  than  in  children. 


Fig.  517. — Method  of  Measuring  the  Circumference  of  the  Lower  Limb  at  the  Level  of  the  Mid- 
dle OF  the  Calf.     (See  text.) 


in  whom  it  is  infrequent.  There  is  marked  crepitation  when  the  hip  is 
rotated.  The  movements  are  only  shghtly  hmited.  The  x-ray  would 
show  bony  hypertrophy. 

3.  Acute  Osteomyelitis  oj  the  Upper  End  of  the  Femur. — The  pain 
is  far  more  acute  than  in  tuberculous  coxitis,  there  is  high  fever,  and 
much  swelhng  about  the  hip.  There  are  other  signs  of  general  infec- 
tion, such  as  a  rapid  pulse,  leukocytosis,  and  often  dehrium.  The  de- 
struction of  the  bone  is  rapid,  and  abscess  formation  and  shortening 
occur  at  an  early  period. 

4.  Rheumatic  and  Other  Forms  of  Primary  and  Secondary  Arthri- 
tis.— In  these  the  history  of  the  previous  infection  is  of  the  utmost  impor- 
tance, since  the  symptoms  greatly  resemble  those  of  tuberculous  cox- 
itis. They  can  be  distinguished  from  the  latter  only  by  their  shorter 
course  and  the  previous  history. 
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Fig.  518. — Location  of  Various  Collections  of  Fluid  in  the  Vicinity  of  the  Knee-joint. 
X,  Effusion  into  the  knee-joint,  and  suprapatellar  bursa:  F,  Femur;  T",  tibia;  5P5,  suprapatellar  bursa 
PPB,  location  of  prepatellar  bursa;    IPB,  inlrapatellar  bursa.     B,  This  illustration  shows  the  simultaneous 
collection  of  fluid  in  the  prepatellar  bursa  (PPD),  and  within  the  knee-joint  itself. 


Fig.  519. 
A ,  Sagittal  section  (diagrammatic)  of  knee-joint  to  show  distention  of  synovial  sac  {SG)  with  fluid.  Note 
the  distended  suprapatellar  bursa.  B,  Sagittal  section  of  knee-joint  (diagrammatic)  in  a  case  of  transverse 
fracture  of  the  patella:  UP,  Upper  fragment  drawn  upward  by  action  of  quadriceps  extensor  tendon;  note  how 
periosteum  (P)  is  turned  inward,  covering  end  of  fragment;  LP,  lower  fragment;  HC,  prepatellar  swelling 
due  to  hemorrhage  under  skin  communicating  with  bloody  fluid  distending  joint  cavity. 


DISEASES    OF    THE    INDIVIDUAL    JOINTS. 


5.  Coxa  Vara. — The  differential  diagnosis  of  this  affection  is  con- 
sidered on  page  745. 

6.  Neoplasms  oj  the  Head  of  the  Femur. — Both  carcinoma  and 
sarcoma  of  distant  organs  may  be  followed  by  metastatic  deposits 
in  the  head  of  the  femur  and  simulate  tuberculous  coxitis,  on  account 
of  the  pain,  rigidity,  swelling,  and  shortening.  In  the  case  shown 
in  Fig.  488  there  was  also  evening  rise  of  temperature.  The  diagnosis 
rests  upon  an  accurate  pre- 
vious history,  the  examina- 
tion of  the  remainder  of 
the  body  for  primary 
growths,  and  the  .T-ray. 

7.  Inflammation  of  the 
Iliopsoas  Bursa. — This 
may  also  cause  abduction, 
outward  rotation,  and 
flexion  of  the  thigh,  as 
well  as  pain  radiating  to 
the  knee.  Adduction  and 
inward  rotation  are  im- 
possible without  an  anes- 
thetic, while  abduction 
and  outward  rotation  are 
free.  The  swelling  over 
the  joint  is  more  marked 
than  in  coxitis,  and  deep 
fluctuation  can  often  be 
obtained. 

Abscesses  of  this  bursa 
may  rupture  into  the  hip- 
joint  and  vice  versa. 

8.  Infection  of  the  Deep 
Iliac  Lymph-nodes. — In  a 

recent  case  of  the  authors,  infection  of  these  nodes  followed  a  burn  of 
the  foot,  and  the  thigh  was  firmly  flexed  upon  the  abdomen  as  in  a  dis- 
ease of  the  hip-joint  or  disease  of  the  spine.  There  was,  however,  no 
limitation  of  motion  in  the  hip  and  no  pain  on  pressure.  There  was 
also  an  absence  of  rigidity  of  the  spine  and  on  deep  palpation  the  in- 
flamed nodes  could  be  felt  in  the  iliac  fossa. 


Fig.  520. — Side  View  oe  Knee-joint   in  a  Case   of   Acute 
Synovitis. 
The  arrows  point  to  the  spaces  above  and  below  the  patella 
which  are  depressions  in  the  normal  knee-joint,  becoming  ob- 
literated and  bulging  as  soon  as  fluid  collects  in  the  knee-joint. 
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DISEASES  OF  THE  KNEE-JOINT. 

No  joint  of  the  body  is  more  frequently  the  seat  of  the  various 
forms  of  acute  and  chronic  arthritis  than  the  knee.  It  will  be  unneces- 
sary to  repeat  the  chief  diagnostic  points  of  these  affections,  since  in 
every  case  one  must  make  the  diagnosis  by  the  process  of  exclusion 
outlined  in  the  discussion  of  joint  diseases  in  general.  The  local 
signs  vary  according  to  the  nature  of  the  process,  i,  e.,  whether  it  be 
acute  or  chronic,  and  again  whether  the  effusion  be  serous,  seropuru- 
lent,  hemorrhagic,  or  purulent. 


^. 


A 


^    t. 


i 


TiT' 


Fig.  521. — Method  of  Determining  the  Presence  of  Fluid  in  the  Knee-joint,  by  Ballottement 
OR  Dancing  of  the  Patella  on  the  Underlying  Fluid. 
Two  fingers  are  placed  at  the  upper  level  of  the  patella  and  two  at  the  lower,  and  alternately  pressure 
is  made.    The  patella  can  then  be  felt  to  be  pushed  back  and  forward,  springing  back,  as  it  were,  like  a  solid 
body  when  it  is  pressed  upon  while  lying  in  water. 


The  following  signs  are  common  to  the  majority  of  the  acute  and 
chronic  processes: 

1.  Pain  in  the  knee  and  tenderness  on  pressure,  especially  along 
the  lines  of  reduplication  of  the  capsule. 

2.  Obliteration  of  the  depressions  on  all  sides  of  the  patella.  This 
may  either  be  due  to  the  presence  of  fluid  in  the  joint  itself  or  in  the 
subcrural  bursa,  or  it  may  be  the  result  of  thickening  of  the  capsule  or 
of  a  periarticular  infiltration. 

3.  Ballottement  of  the  patella.  This  is  to  be  found  if  only  a  small 
quantity  of  fluid  be  present.     It  is  elicited  either  by  tapping  lightly  on 
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the  patella  or  by  placing  the  index-fingers  upon  it  and  exerting  pressure. 
With  either  method  the  patella  springs  back  again  when  the  pressure  is 
relieved.  Fluid  in  the  prepatellar  bursa  causes  fluctuation  in  front  of 
the  patella,  and  the  latter  cannot  be  made  to  dance  upon  the  fluid  as  is 
the  case  with  an  intraarticular  effusion.  In  addition  to  this  sign,  the 
prominence  is  only  over  the  patella,  and  there  is  but  Httle,  if  any,  ob- 
literation of  the  normal   depressions  around  the  patella  (Fig.  522). 

4.  The  position  or  attitude  of  the  hmb.     The  knee  in  the  more 
acute  cases  is  held  rigidly  extended 

at  first,  but  gradually  flexion  takes 
place.  As  the  cartilages  become 
eroded  and  the  ligaments  relaxed 
various  deformities  occur.  These 
may  be  (a)  extreme  flexion;  (b) 
subluxation  of  the  tibia  (Fig.  524); 
(c)  genu  valgum  or  genu  varum,  or 
even  genu  recurvatum,  i.  e.,  back- 
ward curvature  or  hyperextension. 

5.  Manipulation  of  the  limb 
may  reveal  crepitus,  either  due  to 
adhesions  or  fibrinous  deposits  or  to 
erosion  of  cartilage.  It  may  also 
show  relaxation  of  the  ligaments 
(Fig.  397)  or  enlargement  of  the 
articular  ends  of  the  bones. 

6.  In  the  acute  and  chronic  sup- 
purative processes,  sinuses  may 
form  on  all  sides  of  the  joint  and 
lead  by  a  tortuous  route  to  the  in- 
side of  the  capsule. 

The  most  frequent  form  of  in- 
flammation of  the  knee-joint  or  gon- 
itis is  the  tuberculous,  and   brief  reference  must  be  made  to  its  chief 
diagnostic  features. 

Tuberculosis  of  the  Knee-joint  (Tuberculous  Gonitis). — This 
may  occur  in  those  who  are  enjoying  apparently  the  best  of  health,  as  well 
as  in  those  who  have  marked  evidence  of  tuberculosis  elsewhere.  Some 
cases  apparently  follow  a  trauma.  In  the  majority  of  cases,  however, 
such  an  injury  is  a  very  remote  one,  and  has  little  to  do  with  the  devel- 
opment of  the  process.  The  more  important  symptoms  of  diagnostic 
value  are  swelling  of  the  joint,  tenderness  on  pressure,  pain,  fixation, 
atrophy,  local  heat,  and,  later  in  the  disease,  deformities. 


Fig.  522. — Anterior  View  of  a  Case  of  Ad- 
vanced Tuberculosis  of  the  Knee-joint 
(Left) 

Observe  how  the  depressions  normally  exist- 
ing on  all  sides  of  the  patella  have  been  obliter- 
ated, especially  that  above  the  patella  correspond- 
ing to  the  seat  of  the  suprapatellar  bursa. 
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I.  Swelling. — This  is  usually  most  marked  on  either  side  of  the 
patella.  When  muscular  atrophy  of  the  thigh  and  leg  takes  place 
the  limb  assumes  a  typical  spindle  shape  (Fig.  522).  The  swelling 
has  a  semifluctuating  or  elastic  consistency,  due  to  the  granulations 
within  the  joint  and  to  the  infiltration  of  the  capsule  and  periarticu- 
lar tissues.  It  is  the  action  of  the  latter  upon  the  overlying  skin,  caus- 
ing it  to  be  glazed  and  anemic,  which  gave  this  form  of  tuberculosis  the 
old  term  of  "tumor  albus." 

If  the  joint  contain  either  a  serous  or  purulent  effusion  as  the  result 
of  the  tuberculous  process,  ther^  is  more  distinct  fluctuation,  the  space 

above  the  patella  is  filled  out,  and 
the  patella  itself  shows  the  phe- 
nomenon of  ballottement.  If 
such  a  joint  effusion  recurs  from 
time  to  time  and  exploratory 
puncture  shows  it  to  consist  of 
fibrin  or  to  contain  rice  bodies  it 
should  be  regarded  as  strongly 
suspicious  of  tuberculosis.  In 
some  cases  the  diagnosis  may  be 
made  if  a  palpable  thickening 
of  the  capsule  remains  after  the 
fluid  has  disappeared. 

2.  Pain,  Tenderness ,  and 
Local  Heat. — There  is  but  little 
pain,  except  in  the  more  acute 
cases,  and  the  same  is  true  of 
local  heat.  Tenderness  is  present 
especially  over  the  upper  end  of 
the  tibia.  The  more  acute  the 
process,  the  more  marked  are  the 
local  pain,  heat,  and  tenderness. 
3.  Rigidity,  Atrophy,  and  Deformity. — The  patient  walks  with  a  de- 
cided limp,  the  knee  being  held  rigid.  The  muscular  fixation  is  not  so 
great  as  in  the  hip-joint,  and  many  cases  permit  of  quite  free  manipula- 
tion. Muscular  atrophy  appears  early  and  is  usually  quite  marked. 
The  position  is  at  first  that  of  mild  flexion,  the  leg  being  rotated  sHghtly 
outward.  As  the  process  advances  the  flexion  deformity  becomes  more 
marked  and  may  be  accompanied  by  subluxation  of  the  tibia,  the  latter 
lying  in  a  plane  behind  that  of  the  femur  (Fig.  524).  An  enlargement 
of  the  lower  end  of  the  femur  and  a  genu  valgum  position  is  also  fre- 
quently found  in  advanced  cases. 


Fig,  523. — Lateral  View  of  Same  Patient  shown 

IN  Fig.  522. 

Illustrating   the  characteristic  flexion  deformity,  and 

the  prominence  of  the  suprapatellar  bursse. 
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4.  Abscess,  Sinus  Formation,  and  Fever. — As  a  rule,  there  is  only 
a  slight  rise  of  the  evening  temperature,  99°  to  100°  F.,  but  in  some 
cases,  the  formation  of  pus  not  only  manifests  itself  by  an  increase  in 
severity  of  the  local  symptoms,  but  also  by  a  considerable  rise  in  the 
general  temperature,  at  times  to  103°.  In  such  cases  one  often  ques- 
tions the  possibihty  of  the  process  being  of  a  tuberculous  nature  with- 
out the  history  of  its  gradual  onset,  the  presence  of  the  disease  else- 
where in  the  patient  himself  or  in  his  family,  and  lastly  the  fact  that  the 
capsule  feels  much  thicker  than  is  the  case  in  an  ordinary  acute  ar- 
thritis. 

Abscess  formation  may  also  occur  from  extraarticular  foci.     These 


Fig.  524. — Characteristic  Flexion  Deformity  in  a  Child  Suffering  from  Tuberculosis  of  the 

Right  Knee-joint. 
Note  the  swelling  above  and  below  the  patella,  and  the  absence  of  normal  depressions. 

are  usually  found  as  quite  locahzed,  distinctly  fluctuating  swelHng  over 
the  tibia  or  one  of  the  condyles.  Sinuses  may  be  present  on  all  sides  of 
the  joint. 

5.  A^-ray  shows  erosions  of  cartilage  and  foci  in  bones. 

Differential  Diagnosis.— i.  From  some  of  the  acute  forms  of  ar- 
thritis. The  resemblance  of  some  cases  of  acute  pus  formation  in  tu- 
berculous knees  to  other  forms  of  acute  arthritis  has  just  been  referred 
to.  Of  these  latter  there  are  some  which  require  special  mention,  viz., 
acute  gonorrheal  or  gonitis,  the  acute  forms  of  hemophiHac  gonitis, 
and  some  cases. of  monarticular  acute  rheumatism  (Fig.  525).  These 
can  only  be  differentiated  by  the  history  of  gradual  development  in  tuber- 
47 


^38 


THE   EXTREMITIES. 


culosis,  followed  by  acute  symptoms.  In  the  gonorrheal  form  the  history 
and  local  examination  of  the  urethra  will  clear  up  the  diagnosis.  In  the 
hemophiliac  arthritis  there  is  not  so  much  pain  or  tenderness  or  fever, 
and  exploratory  puncture  reveals  blood.  The  history  will  also  be  of 
the  greatest  aid.  The  monarticular  rheumatic  arthritis  yields  readily 
to  appropriate  treatment  and  is  at  times  accompanied  by  a  purpuric 
skin  eruption  (Fig.  525). 

Both  in  children  and  adults  a  swelling  of  the  knee-joint  may  persist 

for  a  long  time  after  an  in- 
jury. It  may  disappear  and 
then  recur  as  described  on 
page  706,  the  question  often 
arising  as  to  whether  the 
process  is  a  tuberculous  one. 
In  children,  effusions  which 
persist  for  a  considerable 
period  after  an  injury,  must 
be  looked  upon  with  suspi- 
cion. In  adults  such  a 
chronic,  often  recurrent  effu- 
sion, if  tuberculous,  is  apt 
to  be  accompanied  by  the 
capsular  thickening  and 
other  signs  just  described. 

Other  conditions  which 
must  be  considered  in  the  dif- 
ferential diagnosis  are  arthri- 
tis deformans,  tabetic  arthro- 
pathy, sarcoma  of  the  femur 
and  tibia,  lipomata  of  the 
joint  and  hysterical  joints,  as 
well  as  diseases  of  the  peri- 
articular bursae  (page  646). 


Fig.  525. — Purpura  Rheumatica  Associated  with  En- 
largement OF  THE  Left  Knee-joint  of  a  Rheumatic 
Nature. 


DISEASES  OF  THE  ANKLE-JOINT. 

The  acute  forms  of  arthritis  require  no  special  mention,  the  most 
frequent  of  these  being  due  to  acute  rheumatism,  gonorrhea,  and  to 
trauma.  Of  the  chronic  forms  those  due  to  tuberculosis  and  tabes 
are  of  chief  interest.  The  tabetic  joints  occur  frequently  enough  in 
middle  life  to  lead  to  errors  in  diagnosis.  The  local  signs  of  the  disease, 
viz.,  enormous  enlargement  of  the  joint,  abnormal  mobihty  in  all  direc- 
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tions,  without  pain  and  marked  crepitation,  combined  with  the  more 
general  evidences  of  tabes,  serve  to  make  the  diagnosis  comparatively  easy. 
Tuberculosis  of  the  Ankle-joint. — i.  SwelHng.  As  in  all  effu- 
sions into  the  ankle  the  first  evidences  are  seen  by  a  fullness  of  the 
depressions  over  the  front  and  later  along  the  lateral  aspects  (below 
the  malleoli  and  behind  the  joint).  The  swelhng  has  the  same  elas- 
tic consistency  as  in  diseases  of  the  knee-joint,  soon  giving  rise  to  the 
typical  spindle-like  shape,  through  atrophy  of  the  leg  muscles. 

2.  Gait  and  position  of 
foot.  The  patient  walks  very 
lame,  the  foot  is  held  in  an 
extended  and  somewhat  ad- 
ducted  position.  The  ankle  is 
held  rigid. 

3.  Pain  and  tenderness. 
Pain  is  present  at  an  early 
stage  and  causes  marked 
lameness,  so  that  the  patient 
steps  very  hghtly  on  the  dis- 
eased foot.  There  is  tender- 
ness on  pressure  over  the 
entire  joint.  Attempts  at 
movement  of  the  joint  and 
pressure  of  the  foot  against 
the  leg  cause  great  pain. 

Differential  Diagnosis. 
— The  principal  conditions 
from  which  tuberculosis  of 
the  ankle-joint  must  be  differ- 
entiated are  the  chronic  forms 
of  arthritis  of  this  joint  follow- 
ing injury  and  tuberculosis 
of  the  tarsal  joints.  In  the 
chronic  traumatic  form  there 

is  an  absence  of  the  pecuHar  boggy  elastic  swelling,  there  is  much  less 
pain,  and  if  tenderness  is  present,  it  is  not  so  diffuse. 

Tuberculosis  oj  the  Tarsal  Joints  {Medio-tarsal  and  Tarso-tarsal).— 
In  many  cases  if  sinuses  are  present  and  the  foot  is  uniformly  swollen 
a  differentiation  is  impossible.  In  general,  however,  the  pain,  tender- 
ness and  sweUing  are  in  the  anterior  and  middle  portions  of  the  foot 
and  over  the  particular  joint  involved,  while  the  movements  of  the 
ankle-joint  proper  are  free  and  painless. 


Fig.  526. — Double  Congenital  Dislocation  of  Hip 
(from  a  photograph  in  the  collection  of  Dr.  J.  E. 
Moore). 
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In  primary  tuberculosis  of  the  os  calcis  there  is  swelhng  behind 
the  ankle-joint  only.  The  bone  itself  is  thickened  and  tender,  and, 
if  sinuses  are  present,  the  probe  encounters  rough  bone. 


DEFORMITIES. 

Congenital  Dislocations. 
Of  the  Hip. — This  occurs  most  often  in  female  children,  and  the 
attention  of  the  physician  or  surgeon  is  seldom  drawn  to  the  condition 
until  the  child  begins  to  walk.     At  such  a  time  the  gait  of  the  child  re- 


FiG.  527. — X-RAY  OF  Congenital  (Right-sided)  Dislocation  of  the  Femur  at  the  Hip-joint. 


sembles  the  waddHng  mode  of  locomotion  of  a  duck.  This  is  most 
marked  if  the  affection  is  a  bilateral  one.  If  it  is  present  on  one  side 
only,  the  child  seems  to  suddenly  sink  when  stepping  upon  the  foot  of 
the  affected  side.  This  sudden  shortening  of  the  Hmb  is  due  to  the  fact 
that  the  head  has  no  fixed  point,  as  is  the  case  with  the  normal  head  in 
the  acetabulum.  It  sHdes  up  on  the  ihum  when  the  child  rests  its 
weight  on  the  affected  Hmb  and  causes  this  marked  limping. 
The  most  important  diagnostic  signs  are  : 

1.  A  waddHng  gait  in  bilateral,  and  the  characteristic  hmp  or  sud- 
den shortening  in  unilateral  dislocations. 

2.  The  trochanter  lies  above  the  Roser-Nelaton  line,  as  in  a  trau- 
matic dislocation,  but  it  can  be  pulled  down  by  force. 
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3.  The  limb  is  shortened,  as  compared  with  its  fellow,  in  unilateral 
dislocations.  This  varies  from  i  to  3  cm.  in  children  one  to  two  years 
of  age  to  8  cm.  in  older  ones. 

4.  On  deep  palpation  one  can  usually  feel  the  head  of  the  femur 
upon  the  dorsum  ilii.  This  is  best  done  when  the  child  Hes  upon  its 
back  and  the  Hmb  is  rotated  with  one  hand,  w^hile  the  other  grasps 
the  head.     The  head  can  be  pulled  down  by  traction  upon  the  limb. 

5.  The  Trendelenburg  sign.  When  a  normal  child  stands  upon 
either  hmb  and  flexes  the  other  at  the  knee  and  thigh,  the  opposite 
buttock  will  not  be  seen  to  drop.  In  the  child  with  congenital  dislo- 
cation, however,  the  opposite  healthy  buttock  will  be  seen  to  drop 
when  the  child  stands  upon  the  affected  limb  so  that  the  gluteal  fold  is 
at  a  lower  level.  This  is  due  to  the  fact  that  the  gluteal  muscles  upon 
the  dislocated  side  are  unable  to  perform  their  function  of  keeping  the 
pelvis  level. 

6.  There  is  a  marked  lordosis  and  scohosis  toward  the  affected 
side.     If  the  lesion  is  bilateral  the  lordosis  is  very  striking. 

7.  The  x-YSiy  examination  is  of  great  value,  especially  in  young 
infants  who  are  quite  fat,  the  head  and  trochanter  being  difficult  to 
palpate  (Fig.  527). 

Differential  Diagnosis. — Coxa  Vara  (see  page  743). — In  this 
affection  the  head  cannot  be  felt  in  an  abnormal  position.  It  resem- 
bles congenital  dislocation  in  the  fact  that  the  hmb  is  shortened  and 
that  the  trochanter  hes  above  the  Roser-Nelaton  line.  Coxa  vara  is 
seldom  observed  at  as  early  an  age  as  a  congenital  dislocation.  There 
is  also  an  absence  of  the  freedom  of  motion  seen  in  the  latter  affection. 
In  coxa  vara  there  is  marked  hmitation  of  abduction  and  of  inward 
rotation.     In  case  of  any  doubt  a  skiagraph  will  clear  up  the  diagnosis. 

Paralytic  Flail  Joint  (Paralytic  Dislocation). — In  this  condition 
there  is  also  displacement  of  the  head,  the  trochanter  lies  above  the 
Roser-Nelaton  hne,  and  there  is  lumbar  lordosis.  There  is  usually 
evidence  in  the  thigh  and  leg  of  extensive  paralysis,  and  atrophy  or 
shortening  (Fig.  517). 

Dislocation  Following  Arthritis  oj  the  Hip. — The  symptoms  of  the 
spontaneous  forms  of  dislocations  of  the  hip,  following  some  of  the 
infectious  diseases,  resemble  those  of  the  congenital  form  in  almost 
every  particular.  There  is,  however,  usually  a  history  of  the  primary 
aft'ection,  and  the  fact  that  before  the  onset  of  the  latter,  the  patient 
was  able  to  walk  perfectly.  The  motions  of  the  hip  are  also  not  as 
free  as  in  the  congenital  form. 

Congenital  Dislocations  of  Other  Joints.— Congenital  dislocation 
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of  the  knee  is  not  frequent,  only  ninety-eight  cases  having  been  reported. 
It  is  regarded  by  some  authors  as  a  genu  recurvatum  or  a  hyperextension, 
rather  than  a  displacement.  It  is,  however,  to  be  looked  upon  as  a  true 
dislocation,  and  is  frequently  double.^  The  leg  is  usually  displaced  for- 
ward, so  that  the  condyles  of  the  femur  project  in  the  popliteal  space. 

Congenital  Dislocation  of  the  Patella. — This  is  also  infre- 
quent. The  displacement  is  usually  outward,  as  in  one  of  the  varie- 
ties of  traumatic  dislocation.     In  this  connection  may  be  mentioned 


Fig.  528. — X-RAY  OF  a  Case  of  Coxa  Vara,  Taken  from  the  Patient  shown  in  Figs.  529  and  530. 
Note  the  downward  inclination  of  the  neck  of  the  femur  on  the  side  of  the  coxa  vara  (right),  and  the  mush- 
roora-like  expansion  of  the  head  of  the  bone.     On  the  left  side  the  epiphyseal  line  between  the  head  and  the 
neck  and  between  the  greater  trochanter  and  shaft  respectively  are  well  shown. 

the  rare  occurrence  of  congenital  absence  of  the  patella,  which  can  be 
recognized  by  the  knee  being  broad  and  flat  and  very  much  impaired 
in  function. 

Congenital  Dislocation  of  the  Shoulder. — This  is  very  rare. 
In  the  majority  of  cases  reported  as  such  it  was  due  to  relaxation  of  the 
joint  (following  the  form  of  paralysis  described  on  page  318)  owing 
to  tearing  of  the  upper  roots  of  the  brachial  plexus  (Fig.  500).  In 
others  it  is  due  to  separation  of  the  epiphysis. 

'  "  Zcitschrift  fur  orthopedischc  Chirurgie,"  vol.  vii. 
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Coxa  Vara. 

The  attention  of  the  profession  was  first  called  to  this  interesting 
deformity  by  E.  Muller  ^  in  1888,  and  the  name  coxa  vara  given  to  it 
by  Hofmeister  in  1894.  It  may  be  defined 
as  a  bending  downward  (Fig.  528)  of  the 
neck  of  the  femur  sufficiently  to  cause 
symptoms.  The  neck  may  form  a  right,  or 
even  an  acute,  angle  with  the  shaft. 

CHnically  it  is  seen  most  often  in  males 
during  adolescence  and  less  frequently  in 
children. 

It  is  best  divided  into  the  following 
forms : 

1.  Congenital  coxa  vara. 

2.  Rachitic  coxa  vara  of  childhood. 

3.  Coxa  vara  of  adolescence. 

4.  Traumatic  coxa  vara. 

5.  Inflammatory  and  trophic  coxa  vara 
(following  osteomyehtis,  arthritis  deformans, 
osteitis  deformans,  osteomalacia).  The 
symptoms  of  all  of  these  forms  are  the  same, 
the  division  being  according  to  the  age  at 
which  it  is  first  observed,  and  the  etiology. 

The  form  which  requires  especial  men- 
tion in  connection  with  its  etiology  is  the 
traumatic.  This  term  was  first  given  to  it  by 
Sprengel  in  1898.^ 

It  follows  either  a  separation  of  the 
epiphysis  or  an  actual  fracture  of  the  neck 
of  the  femur  in  children  and  young  adults. 
In  the  case  of  epiphyseal  separation,  as 
well  as  of  fracture  of  the  neck,  the  head  of 
the  bone  becomes  flattened  or  mushroom- 
like and  the  neck  bent  downward  so  as  to  lie 
below  the  level  of  the  trochanter.  The  in- 
jury may  be  so  slight  as  to  be  overlooked, 
until  the  resulting  deformity  appears.  Ref- 
erence has  been  made  to  the  symptoms  of  fracture  of  the  femoral  neck 
in  children   (page  575)  which  may  result,  according  to  Whitman,'*  in 

^  "Zeitschrift  fiir  orthopedische  Chirurgie,"  vol.  vii. 
-  "Archiv  fiir  klinische  Chirurgie,"  vol.  Ivii. 
^  "Annals  of  Surgery,"  1900, 


Fig.  529. — Typical    Position   in  a 
Case  of  Coxa  Vara   Adoles- 

CENTIUM. 

This  is  the  anterior  view  of  the 
case  shown  in  Figs.  528  and  530.  A. 
A,  Location  of  anterior  superior  spines 
of  the  ilium;  B,  B,  the  black  point 
above  these  letters  indicates  the  mid- 
dle of  the  patellse;  C,  C  lower  borders 
of  internal  malleoli.  Note  the  short- 
ening of  the  limb,  the  external  rota- 
tion or  eversion,  and  the  prominence 
of  the  left  trochanter. 
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coxa  vara.     The  diagnosis  of  coxa  vara  of  whatever  origin   depends 

upon  the  following  clinical  findings: 

I.  The  History. — The  early  symptoms  depend  upon  the  cause.    In 

those  due  to  trauma  there  may  have  been  a  sHght  or  severe  injury,  fol- 
lowed by  vague  pains  in  the  hip,  and 
later  the  appearance  of  the  deformity. 
In  others  there  is  a  history,  in  adoles- 
cence, of  gradually  increasing  pains  in 
the  hip  and  discomfort  on  walking. 

2.  The  Symptoms  of  the  Deformity. 
—  (a)  Limitation  of  Motion. — This  is 
most  marked  in  the  direction  of  abduc- 
tion and  inward  rotation,  both  of 
which  are  greatly  restricted.  The 
limitation  of  abduction  is  due  to  the 
pressure  of  the  trochanter  against  the 
ihum,  when  the  limb  is  abducted.  The 
limitation  of  inward  rotation  is  due  to 
the  fact  that  the  neck  of  the  femur  is 
not  only  bent  downward,  but  also 
backward  in  the  majority  of  cases. 

(b)  Attitude  of  the  Limb. — The  hmb 
is  everted  and  adducted,  except  when 
the  neck  is  bent  forward.  Under  the 
latter  conditions  it  is  inverted. 

(c)  Shortening. — This  is  one  of  the 
most  characteristic  signs.  There  is 
genuine  shortening  as  measured  in  the 
usual  manner  (Fig.  394).  The  tro- 
chanter Hes  above  and  a  Httle  behind 
the  Roser-Nelaton  line  (Fig.  382), 
and  is  more  prominent  upon  the  side 
of  the  deformity.  In  children  the 
shortening  may  be  shght.  There  is 
also  marked  atrophy  of  the  muscles 
of  the  thigh  and  gluteal  region. 

(d)  Gait  and  Pain. — The  patient 
stands  upon  the  toes  of  the  diseased  side,  the  limb  being  adducted  and 
rotated  outward.  He  limps,  and  if  the  affection  is  bilateral  there  is  a 
distinct  waddling  gait.  There  is  also  more  or  less  pain  in  the  hip, 
rarely  in  the  knee,  when  walking.  The  Trendelenburg  sign  is  also 
well  marked  in  unilateral  cases. 


Fic.  530. — Posterior  View  of  a  Case  or 
Coxa  Vara  Adolescentium. 
Same  case  as  shown  in  Figs.  528  and  529. 
T,  The  arrow  points  to  the  prominent  tro- 
chanter on  the  side  upon  which  the  coxa  vara 
was  situated;  R,  R,  Roser-Nelaton  line. 
Note  how  the  trochanter  lies  above  the  Roser- 
Nelaton  line  on  the  side  of  the  coxa  vara. 
Also  note  the  shortening  and  aversion  of  the 
limb. 
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3.  X-ray  Examination. — This  shows  the  extent  of  the  deformity. 
The  bend  is  most  frequently  downward  and  backward,  less  often  down- 
ward and  forward,  and  least  often  simply  downward.  The  mushroom- 
hke  flattening  of  the  head  is  also  well  seen. 

Differential  Diagnosis/ — It  is  almost  impossible  to  differentiate 
cases  of  traumatic  coxa  vara  from  those  of  true  coxa  vara  of  adoles- 
cence except  from  the  history.  If  the  trauma  has  been  slight,  even  this 
may  be  misleading. 

From  Tuberculous  Coxitis.— Cox^ 
vara  never  gives  rise  to  abscess  forma- 
tion, while  this  is  of  frequent  occur- 
rence in  tuberculous  coxitis.  The  on- 
set of  coxa  vara  is  more  abrupt  and 
acute  than  it  is  in  the  majority  of  cases 
of  tuberculosis  of  the  hip-joint.  It  is 
a  self-limited  disease,  and  sooner  or 
later  a  spontaneous  cessation  of  the 
acute  symptoms  may  be  confidently  ex- 
pected, while  the  opposite  clinical  ten- 
dencies characterize  tuberculous  cox- 
itis. This,  like  tuberculous  processes 
in  other  parts  and  organs  of  the  body, 
is  generally  attended  by  a  slight  rise 
in  the  evening  temperature,  while  the 
temperature  in  coxa  vara  remains  nor- 
mal. In  the  great  majority  of  cases, 
tuberculous  coxitis  is  a  disease  of  child- 
hood, and  begins,  in  the  large  propor- 
tion of  instances  as  a  primary  osteal 
affection  in  the  proximal  end  of  the 
femur.  Its  onset  is  insidious.  The  pain 
is  referred  to  the  inflamed  joint,  and 
radiates  along  the  course  of  the  obtu- 
rator nerve  to  the  inner  condyle  of  the  femur.  During  the  early  stage 
of  the  disease,  the  thigh  is  sHghtly  flexed,  abducted,  and  rotated  out- 
ward. Nocturnal  muscular  twitching  is  almost  a  constant  symptom; 
this  is  something  which  is  never  found  in  coxa  vara.  In  tuberculous 
coxitis,  muscular  rigidity  fixes  the  joint  at  an  early  stage.  AH  move- 
ments are  productive  of  pain,  and  light  blows  against  the  condyles  in- 

^The  author  has  taken  many  of  the  differential  diagnostic  points  from  the  article 
of  Dr.  Nicholas  Senn. 


Fig.  53-^  ■ 


-Double  Genu  Valgum  (Fow- 
ler). 
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variably  aggravate  the  pain.  Tenderness,  such  a  marked  chnical  fea- 
ture in  tuberculous  and  other  inflammatory  affections  of  the  hip-joint,  is 
never  found  in  coxa  vara.  Shortening  and  outward  rotation  of  the  limb 
belong  to  the  later  stages  of  tuberculous  coxitis,  vv^hile  in  coxa  vara  they 
may  even  precede  the  painful  or  acute  stage  of  the  disease,  and  the 
shortening  is  always  one  of  its  early  manifestations,  usually  combined 
with  outward,  and,  in  exceptional  cases,  with  inward  rotation  of  the 
limb.  As  a  final  diagnostic  test  in  doubtful  cases,  the  employment  of 
the  Rontgen  ray  will  enable  us  to  differentiate  between  the  two  affec- 
tions (Fig.  528).     In  coxa  vara,  the  downward  bending  of  the  femoral 

neck  is    almost    characteristic, 

while  in  tuberculous  coxitis  the 

x-ray   picture  will  either  show 

g  the   existence  of  a   destructive 

^  ^  process  involving  the  proximal 

\     ^'  end   of   the   femur,  frequently 

l|^  J  comphcated    by  coexisting    or 

m^Km^  ik  consecutive  disease  of  the  ace- 

H^^        ^^^^Km  1^^  tabulum,   or   it    will   show   no 

■B      M^^^^^m.         ,J^^^  <       change    in    the    angle   of    the 

^^^H  ^^^^^^^^^^V^^^^^^H  Bilateral    coxa   vara   is    of 

^^^A  ^^^l^^^^^^l  ^^^H  ^0^6  frequent  occurrence  than 
'^'^"^  SHHH  -tK/Km  ^il^^^^^l  tuberculosis,  in  the 
I  ,  relative   proportion  with  which 

these  two  diseases  are  encoun- 
tered  in    practice.      Muscular 
^■J^^  atrophy    is    more    marked    in 

^  tuberculous  coxitis  than  in  coxa 

Fig.  532. — Bow-legs  (Moore).  vara. 

Arthritis  Dejormans. — The 
differential  diagnosis  between  coxa  vara  and  arthritis  deformans,  called 
senile  coxitis,  where  it  affects  the  hip-joint,  presents  fewer  difficulties. 
Coxitis  senihs  is  a  disease  of  advanced  hfe. 

Cases  of  senile  coxitis  are  seldom  met  with  in  persons  less  than  forty- 
five  years  of  age. 

In  senile  coxitis,  the  angle  of  the  neck  of  the  femur  is  not  diminished. 
Arthritis  deformans  is  not  infrequently  a  polyarticular  disease,  while 
coxa  vara  is  an  affection  which  is  only  met  with  in  the  hip-joint.  In 
senile  coxitis,  the  head  of  the  femur  occasionally  becomes  elongated, 
but  during  the  later  stages  the  upper  surface  is  deprived  of  its  carti- 
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laginous  covering,  and  the  exposed  underlying  bone  becomes  hardened 
and  is  polished  by  the  Hmited  movements  of  the  joint.  There  is  no 
pain,  no  cracking,  or  roughness  elicited  by  joint  motion  as  in  well-ad- 
vanced cases  of  senile  coxitis.  The  shortening  of  the  hmb  in  senile 
coxitis  is  not  caused  by  bending  downward  of  the  neck  of  the  femur, 
but  by  loss  of  tissue  of  the  head  of  the  femur  and  the  upper  segment 
of  the  acetabulum. 

Genu  Valgum  ( Knock-knee ). 

This  may  occur  as  a  symptom  of  general  rachitis  in  early  Hfe  when 
the  children  first  learn  to  walk  (page  625).  It  also  appears  during  ado- 
lescence {i.  e.,  between  the  twelfth 
and  eighteenth  years)  as  a  static  de- 
formity. Genu  valgum  may  also 
follow  fractures  of  the  femur  and 
paralysis  of  the  leg  and  thigh  mus- 
cles. 

The  diagnosis  in  these  varieties 
is  not  difficult.  The  chief  features 
are: 

1.  An  inward  angular  deformity 
(Fig.  531)  at  the  knee-joint,  which 
disappears  when  the  leg  is  flexed 
upon  the  thigh. 

2.  When  the  leg  is  thus  flexed 
the  internal  condyle  is  seen  to  be 
relatively  prominent. 

3.  The  gait  is  quite  characteris- 
tic. It  is  a  rolHng  one,  the  leg  be- 
ing thrown  outward  with  each  step 
forward. 

The  differentiation  of  either  genu 
varum  rachiticum  or  adolescentium 
from  the  paralytic  or  traumatic 
forms  presents  no  difficulty.  The 
presence  of  atrophied  and  paralyzed 

muscles  will  ehminate  the  paralytic  form  (Fig.  533),  and  the  history  of 
an  injury  will  exclude  the  form  following  fractures  of  the  femur  or 
tibia  or  laceration  of  the  internal  lateral  ligament  of  the  knee. 

Genu  Varum  (Bow-legs). 
In  this  deformity  the  femur  and  tibia  form  an  outward  angle  (Fig. 
532).    Like  the  corresponding  inward  angular  deformity  (genu  valgum)  it 


Fig.  533. — Marked  Shortening  of  Right 
Lower  Extremity  Following  Anterior 
Poliomyelitis  in  Infancy. 

Note  the  pes  equinus  paralyticus  position  of  the 
foot. 
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is  most  frequently  the  result  of  rachitis,  and  is  one  of  the  earliest  evidences 
of  the  latter.  It  is  seen  even  in  children  who  have  never  attempted 
to  stand.  In  later  Hfe  a  similar  deformity  appears  as  a  symptom  of 
osteitis  deformans  (page  679). 


Fig.  534. — Talipes  Equinovarus  (Moore). 


The  distinctive  features  of  the  rachitic  genu  varum  are:  (i)  The 
gait  is  a  waddHng  one,  the  feet  and  knees  being  wide  apart  and  the  toes 
usually  inverted;  (2)  the  deformity  is  most  marked  in  the  femur  and 

tibia  when  one  is  in  the  standing  position 
(Fig.  532).  In  the  minority  of  cases  the  bow- 
ing is  either  angular  and  chiefly  in  the  lower 
third  of  the  tibia,  or  there  is  a  forward 
curving  of  the  tibia  and  sometimes  of  the 
femur  also.  To  the  latter  class  the  term  an- 
terior bow-legs  is  applied. 

Deformities  Caused  by  Anterior 
Poliomyelitis. 

These  are  generally  of  three  varieties: 
(a)  Those  due  to  trophic  changes,  resulting 
in  atrophy  of  the  bone  with  marked  short- 
ening of  the  Hmb  (Fig.  533).  In  these  cases 
there  is  an  increased  liability  to  spontane- 
ous fracture,  (b)  Those  resulting  from 
muscular  paralysis.  These  either  cause  contractures  or  flail  joints, 
(c)  Dislocations,  either  complete  or  partial. 

The  first  class  are  not  difficult  to  recognize,  the  only  other  causes 


Fig 


;35. — Talipes  Equinus  (Fow- 
ler). 
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of  a  shortened  limb  being  a  fracture  through  the  epiphyseal  cartilage 
or  a  resection  of  the  ends  of  one  of  the  long  bones.  In  both,  the  history, 
the  absence  of  motor  paralysis,  and  the  other  signs  of  pohomyelitis 
will  clear  up  the  diagnosis.  The 
deformities  in  the  second  class 
are  the  result  of  paralysis,  which, 
as  a  rule,  does  not  involve  all  of 
the  muscles  of  the  limb.  In  the 
thigh  the  muscles  usually  involved 
are  those  of  the  anterior  and  inter- 
nal groups,  resulting  in  a  flexion  of 
the  hip  and  knee  (Fig.  533).  There  is 
often  a  subluxation  of  the  tibia  back- 
ward and  a  marked  genu  valgum. 
In  some  cases  there  is  hyperex- 
tension  of  the  knee,  combined  with  ^^^  536.-taupes  calcaneus  (Fowier). 

flat-foot. 

The  most  common  deformities  of  the  foot  in  their  order  of  fre- 
quency are  (a)  talipes  equinovarus ; 
(b)  calcaneo- valgus;  (c)  pes  calca- 
ncous  or  pes  cavus. 

The  third  form  of  jnf antile  par- 
alysis deformities  is  not  frequent. 
The  most  common  is  dislocation 
of  the  hip. 

The  diagnosis  of  all  of  these 
paralytic  deformities  depends  upon 
the  recognition  of  the  primary  dis- 
ease, viz.,  pohomyehtis  anterior. 
The  onset  is  usually  sudden,  the 
paralysis  is  of  the  flaccid  type,  there 
is  marked  muscular  and  often  bone 
atrophy,  the  paralysis  usually  af- 
fects only  one  hmb  and  is  not  hemi- 
plegic.  The  reaction  of  degenera- 
tion is  also  present. 


Fig.  537. — Typical  Flat-foot  (Gillette). 


Talipes  Equino- varus  (Club-foot  ). 

This  is  a  deformity  of  the  foot  which  is  readily  recognized.     The 

majority  of  cases  are  of  congenital  origin.     In  a  smafl  number,  however, 

the  condition  is  an  acquired  one,    usually  secondary  to   an  infantfle 

paralysis.     The  foot  is  inverted  and  rotated  upon  its  axis,  so  that  the 
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outer  border  of  the  sole  touches  the  ground  (Fig.  534)  and  the  toes  point 
inward.  The  front  part  of  the  foot  is  at  the  same  time  depressed.  The 
head  of  the  astragalus  and  cuboid  can  be  seen  to  project  just  beneath 
the  skin,  while  the  inner  malleolus  cannot  be  felt. 

The  congenital  can  be  differentiated  from  the  paralytic  form  by  the 
presence  of  paralysis  of  the  muscles  on  the  anterior  and  external  surface 
of  the  leg  in  the  latter.  The  tendo  Achilhs  in  the  acquired  form  is 
found  to  be  very  tense. 

Talipes  Equinus. 
In  this  deformity  the  heel  is  drawn  up,  and  the  toes  point  down- 
ward.    It  may  be   of   congenital  or  acquired  origin.      The  former  is 

not  common,  the  usual 
combination  being 
that  of  equino-varusor 
club-foot.  An  ac- 
quired tahpes  equinus 
may  follow  (a)  infan- 
tile paralysis,  (b)  dis- 
ease of  the  ankle- 
joint,  (c)  any  form  of 
spastic  paralysis  (hem- 
iplegia, etc.),  (d)  frac- 
tures or  diseases  of 
the  hip-  or  knee-joints. 
It  varies  in  degree. 
In  moderately  severe 
cases  the  patient  walks 
upon  the  ball  of  the 

-^  ^  foot,  i.  e.,  upon    the 

Fio.  538.-A.  ^^^«^^^'°;;j;^^oRMA.^j^o^^  b.  impkession  or  ^g^^g  ^f  ^^^  metatar- 
sal bones.  The  toes 
are  hyperextended  (Fig.  535).  Callosities  and  bursas  frequently  form 
over  the  ends  of  the  metatarsal  bones.  In  milder  cases,  when  the  patient 
attempts  to  walk  the  weight  is  borne  mainly  upon  the  front  half  of  the 
foot.  In  the  most  severe  forms  the  weight  is  borne  entirely  on  the  dor- 
sal surface  of  the  metatarsals  and  toes,  the  sole  of  the  foot  being  di- 
rected backward. 

Talipes  Calcaneus. 
This  is  comparatively  rare  as  a  congenital  affection.     It  is  usually 
an  acquired  deformity,  and  follows  an  infantile  paralysis  of  the  mus- 
cles of  the  calf  of  the  leg. 
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The  front  part  of  the  foot  (Fig.  535)  is  drawn  up  by  the  muscles 
of  the  front  of  the  leg.    The  patient  walks  upon  the  heel,  and  the  gait 
is    inelastic    because    the  spring  of   the 
foot  is  absent.     It  is  generally  associated 
with  a  talipes  valgus  or  talipes  cavus. 

Talipes  Cavus. 
This  is  a  condition  in  which  the  arch 
of  the  foot  is  increased  so  that  the  front 
of  the  foot  approaches  the  heel.  It  is 
rarely  congenital.  In  the  majority  of 
cases  it  is  an  acquired  deformity,  the  re- 
sult of  an  infantile  paralysis. 

Talipes  Valgus. 
This  is  one  of  the  more  common  con- 
genital deformities  of  the  foot.  The  arch 
of  the  foot  is  entirely  lost,  the  sole  being 
everted  so  that  it  touches  the  ground  at 
all  points,  and  finally  the  front  of  the  foot 
is  turned  out  (abducted).  Acquired  tali- 
pes valgus  differs  from  an  acquired 
fiat-foot    by    the    absence   of   a   distinct 

dropping  of  the  arch  of  the  foot.  Its  most  common  cause  is  an  infan- 
tile spinal  paralysis.  It  is 
much  less  painful  than  flat- 
foot. 

Flat-foot  (Pes  Planus). 
This  affection  is  most  com- 
mon during  adolescence,  and 
is    essentially  a   yielding  or 
lowering  of  the  arch  of  the 
foot.     The  instep  is  unable 
to  support  the  weight  of  the 
body.     It  may  develop  either 
gradually  or  acutely.     It  may 
be  due  to  a  number  of  causes : 
(a)  To  occupations  requiring  prolonged  standing,  like  that  of  waiters, 
etc.;  (b)  to  rheumatism,  especially  gonorrheal;  (c)  after  Pott's  fracture 
(Fig.  405);  (d)  as  a  comphcation  of  rachitis;  (e)  weakness  of  the  muscles 


Fig.  539. — Hallux  Valgus  (Fowler). 


Fig.  540. 


-Appearance  of  Hand  in  a  Case  of  Webbed 
Fingers. 
The  index,  middle,  and  ring  fingers  are  bound  together  so 
that  they  can  only  be  distinguished  at  their  distal  ends. 
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of  the  great  toe  and  head  of  the  first  metatarsal  bone;  (/)  improperly 
made  shoes,  with  low  insteps ;  (g)  rapid  growth  or  increase  in  weight ; 
(h)  infantile  or  spastic  paralysis. 

Qinically  it  can  be  readily  recognized  if  close  attention  be  paid  to 
the  normal  condition,  and  also  to  the  fact  that  not  every  painful  affec- 
tion of  the  foot  is  due  to  ''rheumatism."  There  are  two  forms  chni- 
cally :  (i)  Flexible  flat-foot  or  weakened  foot,  where  the  flattened  position 
is  assumed  as  soon  as  weight  is  put  upon  the  foot;  (2)  rigid  or  true 
flat-foot,  in  which  the  deformity  is  permanent,  owing  to  alterations  in 


Fig. 


541  — X-RAY    OF    AnTERO-POSTERIOR     ViEW    OF     HAND 

SHOWING  Needle  in  Situ. 


Fig.  542. — X-RAY  OF  Lateral  View 
OF  Hand,  showing  Needle  in 
Situ. 


the  structures  of  the  bones.  The  condition  is  more  often  bilateral  than 
unilateral. 

The  diagnosis  depends  upon  noting  any  lowering  of  the  arch  of 
the  foot  when  the  patient  bears  the  weight  upon  it.  An  impression  of 
the  foot  should  be  taken  by  allowing  the  patient  either  to  step  upon 
cardboard  blackened  with  camphor  smoke,  or  by  covering  the  sole  of 
the  foot  with  oil  and  having  him  step  upon  a  sheet  of  paper,  placing 
the  extra  weight  upon  the  foot. 

A  variable  degree  of  pain  is  present  in  the  neighborhood  of  the 
scaphoid,  and  often  it  is  also  referred  to  the  leg,  knee,  back,  or  hip. 
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In  the  milder  cases  it  is  only  noticed  when  the  foot  is  stepped  upon. 
In  the  more  severe,  the  pain  is  constant,  and  independent  of  bearing 
the  weight  upon  the  feet.  There  is  also  some  tenderness  over  the  most 
painful  points,  viz.,  over  the  scaphoid,  outer  border  of  the  foot,  center  of 
the  heel,  front  of  the  foot,  and  behind  the  inner  malleolus.  At  times 
the  pain  and  tenderness  seem  so  distinctly  localized,  that  an  inflamma- 
tory focus  is  thought  of. 


Fig.  543. — X-RAY  OF  Gunshot  Wound  of  Hand. 
Showing  bullet  embedded  on  metacarpal  bone  of  thumb. 


Inflammation  of  the  tendon-sheaths  of  the  peroneal  and  tibial 
tendons,  in  the  shape  of  elongated  soft  swellings  along  the  front  and 
sides  of  the  ankle,  are  often  the  symptom  for  which  the  physician  is 
consulted.  In  very  acute  cases  the  foot  is  held  abducted  through 
contraction  of  the  peroneal  muscles.  The  foot  is  often  swollen,  and 
becomes  so  rigid  that  the  front  of  the  foot  cannot  be  adducted  actively 
or  passively  as  much  as  it  can  normally  (Lovett). 
48 
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There  is  also  limitation  of  motion  in  the  ankle-joints.  When  the 
patient  walks,  the  feet  are  everted,  and  the  weight  is  borne  upon  the 
inner  side  of  the  foot.     There  is  a  lack  of  elasticity  in  the  gait. 

In  children  there  is  but  Httle  pain  on  walking.  The  physician  is 
often  consulted  because  the  child  tires  easily,  or  complains  of  pain  in 
the  legs,  back,  or  hips.  Rigidity  is  rarely  present.  The  child  cannot 
balance  itself  well,  and  falls  frequently.  There  is  usually  a  greater 
degree  of  flattening  than  in  adults. 

Metatarsalgia  (Morton^s  Disease). 
This  condition  is  characterized  by  frequently  recurring  attacks  of 
severe  pain,  which  usually  appear  between  the  third  and  fourth  or 
fourth  and  fifth  toes  while  the  patient  is  walking.  The  anterior  arch 
of  the  foot,  formed  by  the  heads  of  the  metatarsals,  is  often  relaxed 
or  flattened,  so  that  the  heads  of  the  second,  third,  and  fourth  meta- 
tarsal bones  are  on  a  lower  level  than  normal.  The  arch  of  the  foot 
is  often  flattened.  The  toes  are  often  rigid,  and  dorsal  flexion  of  the 
foot  may  be  hmited. 

Hallux  Valgus. 

This  is  a  deformity  of  the  great  toe,  in  which  the  phalanges  are 
pushed  outward  and  form  an  angle  with  the  head  of  the  metatarsal 
bone,  which  becomes  enlarged.  The  bursa  lying  over  the  latter  may 
become  inflamed  from  time  to  time,  and  be  present  as  a  tender,  soft 
swelling  (bunion),  which  becomes  acutely  inflamed  at  intervals. 

Congenital  Deformities  of  the  Hands. 

Club-hand  is  usually  associated  with  other  deformities.  The  hand 
is  flexed  and  drawn  over  to  the  radial  side. 

Webbed  fingers  (syndactyHsm)  involves  two  or  more  fingers.  The 
union  extends  a  variable  distance  to  the  tips  (Fig.  540).  It  is  often 
associated  with  a  lack  of  development  of  the  bones  of  one  or  more 
fingers. 

Supernumerary  digits  (polydactylism)  are  also  congenital.  They 
are  generally  symmetrical  and  involve  hands  and  feet  (Fig.  65).  Usu- 
ally there  is  but  a  single  digit  in  excess,  on  the  side  of  the  Httle  finger 
or  little  toe.  The  development  may  be  complete  or  more  or  less 
imperfect. 

Carpus  Varus  and  Carpus  Valgus  (Madelung'S  Deformity). 
Madelung  in  1878  called  attention  to  a  deformity  of  the  wrist,  which 
consisted  of  an  apparent  forward  subluxation  of  the  wrist  produced  by  the 
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inclination  of  the  articular  surface  of  the  radius  toward  the  flexor  aspect 
of  the  wrist.  This  was  the  result  of  a  forward  bowing  of  the  axis  of  the 
radius  at  the  lower  epiphysis.  Madelung  believed  that  the  deformity 
w^as  due  to  a  disturbance  of  growth  in  the  joints.  It  develops  spontan- 
eously, never  before  thirteen,  and  rarely  before  twenty-three,  with  pain 
and  limitation  in  the  extension  of  the  hand.  Flexion  may  be  increased 
while  the  restriction  of  adduction  and  abduction  varies.  The  affection  is 
usually  unilateral  and  twice  as  frequent  in  women  as  in  men.  The 
patients  generally  belong  to  the  working  classes  and  the  deformity  usually 
reaches  its  height  in  one  to  two  years.  The  disease  requires  as  a  pre- 
disposing factor  a  primary  weakness  of  the  bones  or  a  disturbance  of 
nutrition  such  as  that  due  to  disease.  The  earliest  symptom  is  more  or 
less  severe  pain  in  the  wrist-joint,  which  is  increased  by  motion.  When 
the  deformity  has  become  stationary,  there  is  restriction  of  extension  in 
the  forward  type  and  of  flexion  in  the  backward  type.  Externally  the 
deformity  is  quite  characteristic  and  the  radiograms  will  confirm  the 
diagnosis.  The  forward  type  is  more  common  than  the  backward.  The 
anteroposterior  bowing  of  the  radius,  usually  of  the  shaft  proper,  oc- 
casionally of  the  epiphysis,  produces  a  deviation  of  the  articular  surface 
and  an  apparent  subluxation  of  the  wrist.  The  deformity^  is  usually 
bilateral. 

Foreign  Bodies  in  the  Hands  or  Feet  (Figs.  54 1, 542, 543). 
Various  foreign  bodies  may  penetrate  the  integument  and  remain 
embedded  in  the  subcutaneous  or  deeper  tissues.  The  most  frequent 
locations  of  these  are  the  hands  and  feet,  and  the  usual  substances, 
needles,  portions  of  a  bullet,  bits  of  glass,  etc.  The  most  rehable 
method  of  locating  these  is  by  the  use  of  the  :x:-ray.  One  should  never 
depend  upon  a  fluoroscopic  view  of  their  location,  care  being  taken  to 
take  skiagraphs  in  two  directions.  This  method  is  to  be  especially 
recommended  for  needles. 

^  An  excellent  description  by  DeWitt  Stetten,  of  this  interesting  deformitv  has  been 
recently  published  in  the  January,  1909,  number  of  "Surgery,  Gynecology,  and  Obstetrics." 


CHAPTER  VI. 
DISEASES  AND  INJURIES  OF  THE  SPINE. 

SPINA  BIFIDA. 

This  congenital  deformity  of  the  spine  occurs  most  frequently  on 
the  posterior  aspect,  less  often  on  the  ventral  or  anterior  surface.  Var- 
ious combinations  occur  as  the  result  of  a  non-closure  of  the  neural 
arches.     These  are: 

Rachioschisis. — This  is  due  to  a  complete  or  partial  absence  of 
union  of  the  medullary  canal.  This  is  the  most  severe  form.  There 
is  a  defect  of  normal  skin  in  which  an  open  depression  exists,  at  the 
base  of  which  a  soft  red  band  of  vascular  tissue  is  found,  which  repre- 
sents the  cord.  It  rests  upon  a  thin  reddish  membrane,  which  repre- 
sents the  pia  mater,  which  is  continuous  on  both  sides  with  the  skin. 
The  dura  and  arachnoid  He  beneath  it,  and  pass  over  into  the  subcu- 
taneous tissue.  The  arches  are  present  as  short  stumps,  and  the  bodies 
are  greatly  deformed. 

Myelocele  or  Myelomeningocele. — The  conditions  of  the  bones 
are  the  same  as  in  the  first  form  (rachioschisis),  but,  owing  to  the  accu- 
mulation of  fluid  between  the  membranes  on  the  ventral  side,  the  cord 
and  its  coverings  on  the  dorsal  aspect  are  pushed  out  and  form  a  visi- 
ble thin-walled  sac.  The  cord  Hes  upon  its  inner  side  and  is  closely 
adherent  to  it.  As  in  the  first  form  there  is  a  defect  of  skin,  thus  favor- 
ing infection. 

Myelocystocele. — This  is  a  smaller  or  larger  sac  whose  outer 
covering  is  thin,  but  otherwise  unchanged.  The  innermost  layer  is 
composed  of  greatly  thinned  cord.  Between  it  and  the  skin  are  found 
two  thin  vascular  layers,  representing  the  pia  and  arachnoid.  This 
form  of  spina  bifida  is  the  result  of  the  accumulation  of  fluid  in  the 
central  canal,  and  the  dilated  cord  is  covered  by  piaarachnoid  and  skin. 
The  dura  does  not  take  any  part  in  the  coverings  of  this  or  the  two 
preceding  forms. 

Meningocele. — In  this  form  a  cyst  with  a  narrow  pedicle  is 
found.  The  sac  is  either  composed  of  piaarachnoid,  with  fluid  in  the 
subarachnoid  space,  or  only  of  dura,  with  fluid  in  the  subdural  space. 
The  cord  seldom  participates  in  the  formation  of  the  sac.  When 
it  does  the  condition  is  known  as  a  myelocele. 
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The  diagnosis  oj  a  spina  bifida  itselj  is,  as  a  rule,  not  difficult 
The  majority  occur  on  the  posterior  aspect  of  the  spine  in  the  lumbo- 
sacral region  (Fig.  544).  Rachioschisis  and  myelomeningocele  can  be 
recognized  by  the  defect  in  the  skin.  In  both,  deformities  as  well  as 
paralyses  of  the  extremities  are  frequently  found,  with  or  without  in- 
volvement of  the  sphincters.  The  third  and  fourth  forms,  viz.,  myelo- 
cystocele and  myelomeningocele,  are  covered  by  normal  but  thinner  skin 
The  first  named  is  often  associated  with  other  deformities,  such  as 


Fig.  544. — Side  and  Front  Views  of  a  Case  of  Extensive  SpinaIBifida. 

hydrocephalus,  club-foot,  etc.  These  two  forms  can  only  be  distin- 
guished when  the  sac  is  opened.  In  a  meningocele  one  finds  a 
smooth  serous  inner  wall,  while  in  a  myelocystocele  there  is  a  red- 
dish-brown vascular  tissue  which  leads  into  the  open  cord.  Menin- 
goceles are  rarely  accompanied  by  symptoms  of  paralysis.  When 
pressure  on  the  tumor  causes  the  fontanelles  to  bulge  it  is  more  likely 
to  be  a  myelocystocele. 

Myelomeningoceles  are  usually  found  in  the  sacrum,  while  myelo- 
cystoceles may  occur  anywhere. 
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INJURIES  OF  THE  SPINE. 
In  the  examination  of  a  patient  suffering  from  an  injury  to  the 
vertebral  column  either  recent  or  of  long  standing,  the  following  routine 
will  be  found  useful : 

1.  How  was  the  injury  received? 

2.  What  is  its  probable  nature? 

3.  Does  evidence  of  compression  or  destruction  of  the  cord  or  its 
nerves  exist? 

4.  At  what  level  did  such  injury  occur? 

5.  What  are  the  objective  evidences  of  such  injury,  exclusive  of 
that  of  the  cord? 

General  Consideration. — Before  discussing  spinal  injuries  in  detail 
a  brief  resume  of  our  present  knowledge  of  their  pathology  and  the 
chief  points  in  spinal  locaHzation  will  be  taken  up. 

Pathology  of  Injuries  of  the  Spine. — Injuries  of  the  vertebrae 
usually  occur  in  adult  Hfe  and  in  an  indirect  manner.  The  direct 
modes  of  injury  affect  the  arch,  while  the  indirect  involve  the  body  of 
the  vertebra.  Most  frequently  the  indirect  are  the  result  of  a  sudden 
bending  forward  (flexion)  of  the  spine.  Only  in  a  small  proportion 
of  cases  do  hyperextension  or  lateral  or  rotary  forces  play  a  role. 

Pure  Fractures  are  Quite  Rare. — In  the  majority  of  cases  the  injury 
is  a  combination  of  a  fracture  and  a  dislocation.  Such  fracture  dis- 
locations are  most  apt  to  occur  between  the  tenth  dorsal  and  second 
lumbar  vertebrae.  True  dislocation  without  fracture  is  most  apt  to 
occur  in  the  cervical  region. 

The  part  most  frequently  fractured  is  the  body  of  the  vertebras. 

The  general  statements  on  page  510  in  regard  to  fractures  of  the 
bones  of  the  extremities  hold  true  for  those  of  the  vertebrae.  Com- 
pression fractures  are  more  common,  however,  than  in  the  case  of  any 
other  bones  except  those  of  the  tarsus  (Fig.  318).  The  compression 
may  be  so  extreme  that  the  upper  and  lower  intervertebral  discs  may 
be  brought  into  contact  with  each  other,  the  substance  of  the  bone 
being  partly  compressed  and  partly  displaced  upon  the  sides  or  behind 
into  the  spinal  canal  (Fig.  545). 

With  this  may  be  associated  fractures  of  the  arches,  spinous  and 
transverse  processes,  or  extensive  tears  of  the  ligaments. 

By  dislocation  of  a  vertebra  is  meant  an  injury  in  which  the  adjoin- 
ing articular  processes  on  one  or  both  sides  have  been  partly  or  com- 
pletely separated  from  each  other.  If  a  fracture  of  the  body  or  its 
arch  has  occurred  at  the  same  time  in  a  true  dislocation,  such  a 
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fracture    can  be  deemed   unessential  to    the  production  of   the  dislo- 
cation. 

The  normal  range  of  motion  between  adjoining  vertebrae  is  in  two 
axes,  one  vertical  in  the  median  plane,  and  the  other  horizontal,  pass- 
ing through  the  posterior  part  of  the  disc.  There  are  two  modes  or 
varieties  of  dislocation,  viz.,  (a)  by  abduction,  which  includes  complete 
or  incomplete  unilateral  dislocations  forward  or  backward,  and  (b) 
by  flexion,  which  includes  bilateral 
dislocations  forward  or  backward. 

The  spinal  cord  terminates  at  the 
lower  border  of  the  body  of  the  first 
lumbar  vertebra.  It  is  made  up  of 
a  number  of  segments,  similar  and 
partly  independent,  which  corre- 
spond to  the  vertebral  bodies  and 
each  pair  of  spinal  nerves.  Every 
segment  possesses  motor,  sensory, 
and  reflex  functions  besides  vaso- 
motor, visceral,  and  trophic  activi- 
ties. The  spinal  cord  may  be  in- 
jured directly  (a)  by  the  displace- 
ment of  a  fragment;  (b)  by  the 
pressure  of  a  dislocated  vertebra; 
(c)  by  a  blood-clot;  (d)  by  an  in- 
flammatory exudate;  (e)  by  elonga- 
tion; (/)  by  being  penetrated  by  a 
fragment  (rare) ;  (g)  by  being  pene- 
trated by  a  cutting  instrument  (stab 
wound)  or  a  bullet.  In  one  case  ob- 
served by  the  writer  a  piece  of  tin 
was  thrown  horizontally  in  such  a 
manner  as  to  enter  between  the  atlas 
and  skull  and  sever  the  cord. 

In  fractures,  the  cord  is  usually  caught  between  the  anterior  portion 
of  one  fragment  and  the  posterior  portion  of  another  (Fig.  545). 

The  dura  is  seldom  torn,  the  cord  being  pulpified  at  the  moment 
of  the  injury.  Hemorrhage  may  occur  either  around  the  cord  (extra- 
dural), or  within  its  substance  (hematomyeha). 

The  blood  in  the  former  case  spreads  up  and  down  in  the  canal, 
and  thus  compresses  the  cord. 

In   hematomvelia  the  hemorrhage   may  take  place  into   the  gray 


Fig.  545. — Fracture-dislocation  of  Spink, 
SHOWING  Crushing  of  the  Cord  (Guy's 
Hospital  Museum). 
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matter  alone  and  be  limited  to  a  few  segments,  or,  if  the  lesion  is  more 
severe,  the  hemorrhage  extends  into  the  white  columns.  If  the  patient 
survive,  the  absorption  of  the  clot  leaves  cavities  which  fill  with  scar 
tissue.  The  elements  of  the  gray  matter  are  thus  permanently  destroyed. 
Apparently  most  of  the  cases  of  injury  to  the  neck  which  recover  after 
having  presented  symptoms  of  severe  injury  to  the  cord  are  cases  of 
hematomyelia. 

Spinal  Localization. 

A  knowledge  of  the  functions  of  the  various  spinal  cord  segments 
is  absolutely  essential  to  the  diagnosis  of  surgical  lesions  of  the  cord. 
Such  cord  lesions  may  follow  (a)  the  pressure  of  a  fragment  in  fractures 
of  the  vertebra;  {b)  the  pressure  of  a  dislocated  vertebra;  (c)  hemorrhage 
into  or  around  the  cord;  {d)  a  stab  or  gunshot  wound;  (e)  pressure  of 
a  tumor  or  inflammatory  exudate. 

Cord  lesions  cause:  (a)  irritation;  (b)  partial  destruction,  or  (c) 
complete  destruction. 

(a)  Irritative  lesions  cause  hyperesthesia,  pain,  spasms,  rigidity, 
and  increased  reflexes. 

(b)  Partial  Destruction  of  a  Segment. — This  is  seldom  strictly  uni- 
lateral. If  only  one  lateral  half  of  the  transverse  cord  section  is  in- 
volved, as  occasionally  occurs  after  stab  wounds,  the  complex  symptom 
known  as  Brown- Sequard  -paralysis  develops.  There  is  complete  loss  of 
power  on  the  same  side  as  the  lesion  in  all  parts  below  that  point. 
There  is  also  a  slight  loss  of  power  below  the  lesion  upon  the  opposite 
side.  Anesthesia  is  complete  on  the  side  opposite  the  lesion,  below  its 
level. 

There  is  a  band  of  cutaneous  anesthesia  upon  the  same  side  as 
the  lesion  which  marks  its  exact  level.  It  varies  vertically  accord- 
ing to  the  extent  of  cord  destroyed.  There  is  a  band  of  hyper- 
esthesia above  and  below  the  band  of  anesthesia  on  the  paralyzed 
side.  On  the  opposite  or  anesthetic  side,  there  is  also  a  band  of 
hyperesthesia  a  little  below  the  level  of  the  hyperesthetic  band  of  the 
paralyzed  side.  The  reflexes  are  increased  below  the  lesion  on  the 
paralyzed  side,  but  are  abohshed  at  the  level  and  throughout  the  vertical 
extent  of  the  lesion. 

The  muscular  paralysis  in  these  partial  cross-lesions  is  usually  of 
a  spastic  character,  because  the  reflexes  are  preserved  and  increased 
as  just  stated. 

In  late  cases  of  partial  cross-lesions,  the  rigidity  and  spastic  features 
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are  well  developed  (Church).  The  lower  limbs  are  either  held  rigidly 
extended  or  less  frequently,  flexed.  Contractures  finally  develop  (Fig 
546). 

(c)  In  total  destruction  of  the  cord  the  symptoms  are  in  general: 
(i)  Paralysis  of  the  muscles  supphed  by  the  segment  involved  and  of  all 
muscles  represented  in  the  cord  below  the  lesion.  This  resuhs  in  a 
paraplegia.  (2)  Anesthesia  in  the  area  of  skin  supplied  by  the  seg- 
ment and  in  all  parts  below.  This  is  really  the  best  guide  to  the  level 
of  the  lesion.  (3)  A 
zone  of  hyperesthesia  at 
the  upper  border  of  the 
area  of  anesthesia. 

In  the  trunk  total 
transverse  lesions  of  the 
cord  produce  an  anes- 
thesia whose  upper  limit 
is  horizontal,  while  le- 
sions of  the  nerve-roots 
cause  anesthesia  or  hy- 
peralgesia which  follows 
the  direction  of  the  in- 
tercostal nerves  and  ^^S^^^^^^^^^pi"^"  I 
spaces,  (d)  The  reflexes 
furnish  very  valuable 
evidence  not  only  as  to 

tne     upper     level     01     tne         Fig.  546. — marked  paralytic  contractures  or  the  lower  Ex- 
rnrf\      1p«;i nn       Kiif-     cr»Tn  tremity  Following  Compression  Myelitis,  due  to  Frac- 

'  ture  of  the  Spine. 

times   as    to   its  vertical 

extent.     Complete  destruction  oj  the  cord  extinguishes  all  reflexes  below 

the  level  involved,  while  partial  division  causes  an  enjeehlement  oj  the 

same  reflexes,  which  later  on  is  succeeded    by  an  exaggeration  of  the 

same. 

The  absence  of  one  or  more  of  these  increased  reflexes  in  such  a 
case  points  to  the  level  of  the  lesion.  Again,  the  upper  level  of  abolished 
reflexes  usually  coincides  with  that  of  anesthesia,  and  either  one 
enables  us  to  locate  the  lesion. 

(e)  Trophic  Distttrbances. — The  extent  of  muscular  atrophy  depends 
upon  the  vertical  dimensions  of  a  lesion.  The  muscles  innervated 
from  the  cord  above  and  below  the  destructive  process  are  spared, 
and  regain  their  nutrition  and  electrical  reaction.     The  normal  galvanic 
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response  gradually  disappears  in  the  atrophied  muscles  and  is  re- 
placed by  the  reaction  of  degeneration.  In  acute  destructive  lesions 
and  cord  hemorrhage,  acute  bedsores  may  form  in  a  few  hours  over  the 
sacrum,  heels,  malleoH,  and  trochanters  (Fig.  546). 

(/)  Vasomotor  Changes. — The  paralyzed  limbs  are  warmer  than 
normal,  and  there  is  distention  of  the  subcutaneous  veins.  Priapism 
is  a  very  common  sign  of  such  vasomotor  paralysis  in  lesions  of  the 
cervical  segments.  In  addition  the  latter  often  cause  flushing  and 
perspiration  on  the  side  of  the  neck  and  face  and  may  reduce  the 
heart-beats  to  forty  or  less  per  minute.  Dorsal  lesions  are  sometimes 
attended  by  a  persistently  rapid  pulse. 

(g)  Visceral  Symptoms. — There  is  usually  disturbance  of  the  anal 
and  vesical  sphincters.  When  their  reflex  centers  in  the  lumbar  cord 
are  destroyed  the  sphincters  are  completely  relaxed,  and  incontinence 
results.  If  the  lesion  is  above  their  spinal  center  only  voluntary  con- 
trol is  lost.  This  results  in  retention  of  urine  and  feces.  The  disten- 
tion of  the  bladder  may  become  so  extreme  that  overflow  occurs, 
resulting  in  the  constant  dribbhng  of  urine.  This  latter  condition 
is  called  incontinence  of  retention. 

Cystitis  and  pyelonephritis  almost  invariably  follow  the  continued 
and  unavoidable  use  of  the  catheter  in  these  cases,  despite  every  pre- 
caution to  prevent  infection. 

The  retention  of  feces  present  in  the  early  stages  often  gives  way 
to  incontinence. 

Intestinal  obstruction,  of  the  variety  known  as  adynamic  ileus, 
may  develop  immediately  after  an  injury  of  the  spinal  cord.  It  may 
be  temporary  or  permanent,  the  latter  invariably  resulting  fatally. 

This  paralysis  of  the  intestinal  musculature  is  the  result  of  the 
involvement  of  the  splanchnic  nerves.  The  clinical  picture  in  such 
cases  resembles  that  described  under  intestinal  obstruction  (page 
320). 

Acute  gastric  dilatation  may  also  develop  as  a  compHcation  of 
spinal  cord  injuries. 

A  study  of  the  accompanying  table  of  symptoms^  (pages  763  to 
768)  will  be  found  extremely  useful  in  the  diagnosis  of  the  level  of  a 
cord  lesion.  The  table  shows  the  clinical  signs  in  cases  of  disabhng, 
but  not  absolutely  destructive,  cord  lesions.  If  the  entire  cross-section 
is  absolutely  destroyed  the  symptoms  are  the  same,  but  there  is  com- 
plete absence  of  muscle  reflexes  below  the  lesion. 

'Wichmann:  "The  Relations  of  the  Spinal  Nerves  and  Segments,"  Berlin,  1900. 
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Actions  Lost  or  Impaired. 

Hand  weak. 

Extension  of  arm. 

Int.  rotation  and  retraction  of  arm. 

Adduction  of  arm. 

Hand  very  weak. 

( "  Winged  "   scapulae.) 
Retraction  and  inward  rotation  of 
the  arm. 

i 

3 

£ 

o 

1 

Flexors  of  the  little  finger. 
Opponens  minimi  digiti. 
Flexor  sublimis  digitorum. 
Flexor  profundus  digitorum. 
Flexor  carpi  ulnaris. 
Extensors    of    the    thumb    and 

fingers. 
Extensor  carpi  ulnaris. 
Triceps  (slight). 

Latissimus   dorsi    (lowest    part). 
Pectoralis  major. 
Pectoralis  minor. 
Scalenus  medialis. 
Scalenus  posterior. 

Extensors    "1 

Flexors         J-  of  thumb. 

Abductors  J 
Extensor  indicis. 
Extensors  of  the  fingers  (move- 
ments barely  possible). 
Supinator  longus. 
Biceps  (very  slightly  paretic). 
Triceps. 

Pectoralis  major. 
Serratus  magnus  (slight). 
Latissimus  dorsi. ) 
Teres  major.         / 

i 
1 

Paral>-sis  muscles  of  trunk 

and  lower  extremities. 
Abductor  of  little  finger. 
Addu.-:tor  of  thumb. 
Flexors  of  the  little  finger. 
Opponens  minimi  digiti. 
HI  and  I\'  Interossei. 
Lumbricalcs. 

* 

Lower       extremities       and 
trunk. 

Flexor    profundus    digitor- 
um (ulnar  side). 

Flexor  carpi  ulnaris. 

Small  hand-muscles. 

Pronator  quadratus. 

Lesion. 
Segment. 

•3 

• 

VIL 
CervicaL 
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Lesions  of  the  Cauda  Equina. — The  cauda  equina  is  made  up 
of  the  descending  roots  of  lumbar,  sacral,  and  coccygeal  nerves.  It 
is  about  ten  inches  in  length.  It  is  affected  by  the  same  lesions  as  the 
spinal  cord  itself.  The  sensory,  motor,  trophic,  and  reflex  symptoms 
are  the  same  as  follow  division  of  the  individual  nerve- trunks.  In 
partial  lesions,  sensation  may  be  but  shghtly  disturbed  when  motion 
is  quite  lost.  Increased  reflexes  are  not  encountered.  The  lowest 
portion  of  the  cauda  is  usually  involved,  and  the  lesions  cease  at  some 
definite  upper  level.  Most  cord  lesions,  on  the  other  hand,  are  limited 
in  vertical  extent,  and  the  reflex  and  trophic  disorders  are  confined 
to  the  corresponding  body  segments. 

In  the  examination  of  an  individual,  for  the  purpose  of  making 
a  diagnosis  of  an  injury  of  the  spine  and  spinal  cord,  the  various  con- 
ditions which  require  consideration  are:  (i)  Fractures;  (2)  dislocations; 
(3)  hematorachis  and  hematomyeha;  (4)  concussion  of  the  spine; 
(5)  traumatic  spondylitis. 

Fractures  of  the  Spine. 

A  true  fracture  of  the  vertebral  column  without  accompanying 
dislocation  is  so  infrequent  that  the  term  "fracture-dislocation"  would 
be  more  appropriate.  Their  diagnosis  can  be  best  considered  in  con- 
nection with  the  individual  regions. 

Of  the  Upper  Two  Cervical  Vertebrae  (Atlas  and  Axis).  —  Three 
classes  of  cases  occur  clinically,  viz. :  (a)  Those  in  which  death  is  immedi- 
ate, and  no  diagnosis  can  be  made  as  to  whether  fracture  or  dislocation 
existed,  (b)  Those  in  which  death  occurs,  weeks  to  months  after  the 
injury,  as  the  result  either  of  a  secondary  myelitis  or  after  a  sudden 
movement  of  the  patient.  In  the  absence  of  paralysis  a  diagnosis  cannot 
be  made  in  these  cases,  (c)  Those  in  which  no  symptoms  exist,  and 
the  nature  of  the  injury  often  remains  unrecognized.  These  last-named 
cases  are  usually  diagnosed  as  sprains.  They  complain  of  pain  in  the 
neck  and  it  is  held  rigid. 

It  was  formerly  thought  that  practically  all  of  the  cases  of  fracture  or 
dislocation  of  the  atlas  or  axis  belonged  to  the  first  group,  i.  e.,  where 
death  was  immediate.  According  to  Gurlt,  these  constitute  the  min- 
ority. 

In  the  second  group,  where  the  patient  survives  and  the  symptoms 
of  secondary  myehtis  appear,  the  diagnosis  can  be  made  from  the 
latter,  and  is  occasionally  confirmed  by  the  palpation  through  the 
mouth  of  the  displaced  vertebra  at  the  level  of  the  bony  septum.  In 
some  cases  the  paralysis  involves  all  of  the  parts  below  the  fracture. 


INJURIES   OF   THE    SPINE.  -yi 

In  Others  there  is  only  partial  paralysis,  and,  in  one  case,  only  a 
sHght  diminution  of  sensibility  in  the  left  arm. 

From  the  Third  Cervical  to  the  Second  Dorsal  Vertebra  In- 
clusive.— In  this  region  one  must  distinguish  fractures  of  the  body 
from  those  of  the  arch.  If  the  latter  occur,  there  is  crepitus  or  irreg- 
ularity of  the  spinous  processes.  In  respect  to  the  latter,  it  must  not 
be  forgotten  that  the  third  and  fourth  cervical  spines  normally  He  quite 
deeply. 

In  fractures  of  the  body  an  abnormal  prominence  can  often  be 
felt  through  the  pharynx. 

The  position  and  mobihty  of  the  head  vary  greatly.  It  is  held 
rigid  in  the  majority  of  cases,  the  shoulders  being  drawn  up  and  the 
neck  shortened.  In  some  cases  the  head  can  be  moved  freely  to  either 
side,  but  not  forward  or  backward. 

As  a  rule  symptoms  of  pressure  upon  the  spinal  cord  appear  early. 
They  may  be  due  to  (a)  a  hemorrhage  into  or  around  the  cord,  or  (b) 
compression  by  a  fragment  or  displaced  vertebra. 

If  no  spinal  symptoms  occur  a  differential  diagnosis  can  only  be 
made  by  an  x-ray  examination,  and  the  fact  that  the  symptoms  persist 
for  a  longer  period. 

If  the  third  to  fifth  cervical  vertebrae  are  broken,  death  either  occurs 
from  paralysis  of  the  phrenic  nerve  or  the  diaphragm  acts  only  two 
or  three  times  a  minute,  accompanied  by  a  very  slow  pulse. 

The  extent  of  the  peripheral  paralysis  accompanying  compression 
of  the  cord  in  this  region  varies.  Paralysis  of  the  arms  is  not  as  constant 
as  one  would  expect.  Often  the  paralysis  only  extends  to  the  level 
of  the  umbiUcus  or  breast.  The  paralysis  of  the  arms  is  quite  often 
absent.  In  some  cases  the  paralysis  of  the  arms  may  appear  upon  the 
day  after  the  accident,  or  even  later.  It  may  involve  only  one  arm 
or  a  single  group  of  muscles. 

In  some  cases  there  is  great  dyspnea,  especially  during  expiration, 
as  a  result  of  paralysis  of  the  intercostal  and  abdominal  muscles.  In 
other  cases  there  is  marked  difficulty  in  speech  and  swallo^\'ing. 

There  may  be  paralysis  of  sensation  or  of  motion  alone.  Hy- 
peresthesia of  part  or  all  of  the  arm  is  at  times  observed,  as  well  as 
tonic  and  clonic  spasms.  Other  symptoms  of  injury  to  this  region 
are  vasomotor  changes  in  the  face  and  neck,  priapism,  and  a  high 
temperature.  In  rare  instances  the  vertebral  artery  has  been  torn, 
a  large  clot  forming  between  the  muscles  of  the  neck.  In  some  cases 
the  x-TSiy  has  proved  to  be  of  great  value.  The  question  as  to  whether 
the  cord  symptoms  are  due  to  compression  of  a  fragment  or  of  a  dis- 
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located  vertebra,  or  whether  they  are  due  to  hematomyelia,  will  be 
considered  later  (page  775). 

Fractures  from  the  Third  to  the  Twelfth  Dorsal  Vertebrae.— 
The  diagnosis  of  fractures  in  this  region  is  not  very  difficult.  The 
arch  is  rarely  involved.  Usually  the  bodies  (Fig.  545)  of  one  or  more 
vertebrae  are  involved  with  direct  compression  of  the  cord.  In  the 
majority  of  cases  the  condition  can  be  recognized  (a)  by  the  symptoms 
of  spinal  cord  compression  plus  (6)  the  local  evidences  of  injury.  In 
some  cases  the  compression  symptoms  may  exist  without  a  discernible 
deformity,  and  again  there  are  instances  where  the  gibbus  or  angular 
deformity  is  quite  marked  and  yet  no  paralysis,  etc.,  exists.  The  spinal 
cord  symptoms  may,  as  in  the  case  of  injuries  higher  up,  be  due  to  the 
compression  of  a  blood-clot  (page  775). 

As  a  rule,  the  arms  escape  paralysis.  In  the  most  typical  cases 
there  are  {a)  paralysis  of  motion  in  the  lower  extremities  (paraplegia); 
{h)  paralysis  of  the  bladder  and  rectum,  resulting  in  retention  of  urine 
and  feces;  (c)  anesthesia  to  the  level  of  the  injured  vertebrae  (pages 
767  and  768);  id)  paralysis  of  the  abdominal  and  intestinal  muscles. 
As  is  the  case  in  all  spinal  injuries,  these  are  subject  to  great  variation, 
The  motor  paralysis  may  be  irregular  or  even  absent.  The  paralysis 
of  the  abdominal  muscles  causes  the  breathing  to  be  shallow  and  dia- 
phragmatic. 

The  tympanites  resulting  from  the  paralysis  of  the  abdominal 
muscles  and  that  of  the  intestinal  musculature  may  become  so  extreme 
as  to  cause  death  from  a  paralytic  or  adynamic  ileus  (page  321). 

Locally  the  diagnosis  of  fractures  in  this  region  is  greatly  aided  if 
an  angular  deformity  or  a  distinct  hiatus  be  found.  The  spines  may 
be  abnormally  separated  or  prominent,  or  may  crepitate.  This  can 
be  best  elicited  by  passing  the  finger  along  the  spinous  processes.  The 
majority  of  these  patients  die  from  an  ascending  pyelonephritis  in 
spite  of  the  utmost  precautions  taken  to  prevent  infection  during 
catheterization.  Those  who  survive  often  show  marked  contrac- 
tures. 

Fractures  of  the  Lumbar  Vertebrae.— Fractures  in  this  region 
decrease  in  frequency  from  above  downward,  those  of  the  last  three 
vertebraj  being  very  rare.  Only  the  first  lumbar  is  frequently  broken. 
The  symptoms  are  chiefly  those  of  pressure  upon  the  cauda  equina  (page 
770),  since  the  spinal  cord  ends  opposite  the  lower  border  of  the  first 
lumbar  vertebra.  Paralysis  is  often  absent,  and  if  it  is  present  it  re- 
sembles that  of  injuries  of  the  individual  peripheral  nerves.  The 
paralysis  of  the  extremities  is  often  unequal  or  irregular,  being  con- 
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fined  to  flexors  of  the  thigh  and  leg.  Anesthesia  is  present  in  a  similar 
irregular  manner.  There,  are  often  sharp  pains,  referred  along  the 
course  of  the  peripheral  nerves,  and  paresthesia.  Reflexes  are  either 
absent  or  are  only  feebly  present.  Muscular  atrophy  appears  very 
early.     Vesical  and  rectal  paralysis  is  frequently  present. 

Dislocations  of  the  Vertebrae. 

A  dislocation  of  a  vertebra  is  defined  as  an  injury  in  which  the 
articular  processes  of  one  or  both  sides  have  completely  separated  from 
each  other,  accompanied  by  more  or  less  displacement  of  the  body. 
The  term  diastasis  is  appHed  by  Blasius  to  those  dislocations  in  which 
the  ligaments  and  intervertebral  discs  are  so  torn,  that  the  vertebrae 
are  separated  from  each  other  in  front  or  behind,  in  a  longitudinal 
direction.  They  are  not  displaced  on  each  other  horizontally,  so  as 
to  separate  the  articular  surfaces  from  each  other  completely,  as  in 
the  case  of  a  true  dislocation. 

True  dislocations  are  most  frequent  in  the  cervical  region,  quite 
rare  in  the  dorsal,  and  rarest  of  all  in  the  lumbar  region.  We  usually 
speak  of  the  upper  of  the  two  vertebrae  as  the  dislocated  one.  A  dias- 
tasis is  most  apt  to  occur  between  the  fifth  and  sixth  or  the 
sixth  and  seventh  cervical  vertebras.  It  is  often  combined  with  a 
fracture.  Dislocations  of  the  vertebrae  are  best  divided  into  {a)  dis- 
locations hy  abduction  or  rotation,  and  (b)  dislocations  by  flexion. 
Under  those  by  abduction  or  rotation  are  included  the  complete  or 
incomplete  unilateral  dislocations  forward  or  backward,  and  the  bilateral 
dislocations  in  opposite  directions.  The  majority  of  the  unilateral 
are  forward,  there  being  only  a  few  cases  recorded  in  which  it  occurred 
in  a  backward  direction.  Under  dislocations  by  flexion,  are  included 
bilateral  forward  or  backward  ones.  The  former  is  far  more  frequent, 
and  follows  extreme  flexion  of  the  neck.  There  are,  as  in  the  case  of 
the  unilateral  abduction  variety,  but  few  cases  of  bilateral  backward 
dislocations.  The  diagnosis  of  this  class  of  injuries  of  the  vertebrae, 
viz.,  dislocations,  is  very  diflicult.  The  majority  of  the  symptoms 
are  local,  and  there  is  little  to  distinguish  them  from  a  fracture.  The 
evidences  of  displacement  are  the  same,  but  there  is  no  crepitus  as  in 
fracture.  The  latter  sign  may,  however,  be  absent  even  in  a  fracture. 
Abnormal  mobility  might  also  be  of  value  in  the  differentiation  from 
a  fracture,  were  it  not  for  the  fact  that  the  neck  is  held  so  rigid  that 
it  is  impossible  to  elicit  abnormal  mobility  or  crepitus,  and  further  it  is 
contraindicated  to  manipulate  the  spine  under  these  conditions. 

The  neck  is  held  rigid  and  contracted  in  both  fractures  and  dislo- 
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cations.     The  chief  diagnostic  points  of  a  dislocation  are  (a)  the  de- 
formity;   (b)  the  pain,  and  (c)  the  spinal  cord  symptoms. 

(a)  The  deformity  can  often  be  recognized  by  passing  the  finger 
along  the  cervical  spines,  and  also  by  palpating  the  transverse  processes. 
The  prominence  or  depression  of  a  spinous  process  is  often  quite  marked, 
allowance  being  made  for  the  fact  that  one  can  seldom  feel  the  upper 
cervical  spines  even  in  normal  individuals.  At  times  the  displaced 
vertebrae  can  be  felt  through  the  pharynx. 

(b)  The  pain  varies  greatly,  but  is  generally  quite  marked,  and 
referred  along  the  course  of  the  affected  cervical  nerves. 


Fig.  547. — Fracture  and  Subluxation  ;   Cervical  Vertebra  United  (J.   Mason  Warren   collection, 

Warren  Museum)  (Walton) . 


(c)  The  spinal  cord  symptoms  may,  as  in  the  case  of  a  fracture, 
be  due  to  hematomyeha  or  to  the  pressure  of  a  fragment  or  displaced 
vertebra.  The  symptoms  of  compression  are  absent  in  a  larger 
number  of  cases  of  dislocation,  than  of  fracture;  especially  is  this  true 
of  paralyses.  If  present,  they  are  apt  to  be  less  extensive  and  less 
marked  than  in  the  case  of  a  fracture.  Immediate  death  may  occur 
as  the  result  of  phrenic  nerve  paralysis.  In  general,  however,  the 
paralyses  are  incomplete,  and  anesthesia  is  often  absent  or  unequal. 
It  may  be  more  marked  on  one  side  than  the  other.  The  paralysis  may 
correspond  entirely  to  that  of  a  peripheral  nerve.     Paralyses  may  be 


INJURIES    OF   THE    SPINE.  775 

quite  marked  and  then  disappear  gradually.  In  some  cases  the  para- 
plegia, paralysis  of  the  rectum  and  bladder,  priapism,  high  temperature, 
vasomotor  changes,  and  acute  decubitus  may  resemble  the  same  symp- 
toms following  a  fracture  (page  761). 

Other  nervous  symptoms  are  locahzed  muscular  twitchings,  general 
epileptiform  convulsions,  hyperesthesia,  and  neuralgic  pains  in  the 
course  of  nerves  that  are  compressed. 

The  x-YSLY  may  be  of  some  value  in  confirming  the  diagnosis,  but 
care  must  be  used  in  interpreting  the  skiagraph.  Skiagraphs  of  the 
cervical  and  upper  dorsal  regions  usually  show  if  dislocations  of  the 
vertebrae  have  occurred.  The  use  of  the  r-ray  is,  however,  very  unsat- 
isfactory to  show  fractures  without  much  displacement  in  any  portion 
of  the  spine. 

Hematorachis  and  Hematomyelia. 

These  conditions  are  so  frequently  associated  after  traumatism 
that  they  will  be  described  together.  Meningeal  hemorrhage  (hem- 
atorachis) may  be  extradural  or  subdural.  The  symptoms  of  both  are 
alike.  In  hematomyeha  the  hemorrhage  usually  takes  place  into  the 
gray  matter,  but  the  white  matter  is  not  exempt.  Both  of  these  con- 
ditions occur  most  frequently  in  the  cervical  region. 

The  symptoms  of  hematorachis,  when  it  occurs  alone,  appear  more 
gradually  than  do  those  of  hematomyeha.  In  both,  the  symptoms 
depend  upon  the  tension,  extent,  and  location  of  the  clot. 

The  symptoms  common  to  both  conditions  are  the  following:  (a) 
Severe  pain  radiating  along  the  compressed  or  involved  nerve-trunks; 
{b)  symptoms  of  motor  and  sensory  paralysis;  (c)  paralysis  of  the 
bladder  and  anal  sphincters. 

The  symptoms  of  hematomyeha  are  present,  as  a  rule,  immediately 
after  an  injury,  and  this  is  the  only  feature  distinguishing  it  from  hem- 
atorachis. 

In  traumatic  cases  the  two  are  so  frequently  associated  that  it  is 
almost  impossible  to  make  a  differentiation. 

The  symptoms  are  usually  most  marked  at  the  end  of  the  first 
twenty-four  hours.  They  subsequently  improve,  and  disappear  com- 
pletely in  four  to  six  weeks.  Death  may,  however,  immediately  re- 
sult. 

Both  of  these  conditions  can  be  distinguished  from  the  spinal  cord 
symptoms  following  fractures  or  dislocations  by  the  fact  that  they 
develop  more  gradually,  and,  further,  that  they  tend  to  disappear 
spontaneously  within  a  short  time. 
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Concussion  of  the  Spine. 

This  condition  has  been  the  subject  of  considerable  dispute  ever 
since  Erichsen,  in  1871,  pubHshed  his  treatise  on  "Spinal  Concussion." 

He  described  fifty-three  cases  of  spinal  injury,  received  chiefly 
during  railway  accidents,  which  had  no  external  evidence  of  such 
injury.  The  hst  embraced  cases  of  fracture,  hematomyeha,  meningitis, 
hysteria,  and  neurasthenia.  To  these  he  gave  the  name  "railway 
spine, "  and  this  term  is  extensively  employed  by  lawyers  for  htigants, 
even  at  the  present  time,  to  represent  an  imaginary  chnical  entity. 

Oppenheim,  in  1880,  made  a  closer  distinction  between  organic 
injuries  and  those  not  marked  by  histologic  changes,  and  proposed 
the  term  "traumatic  neuroses"  for  the  latter  class.  About  the  same 
time  Charcot  taught  and  demonstrated  that  the  nervous  symptoms 
in  these  cases,  apart  from  those  attributable  to  organic  lesions,  were 
precisely  the  same  as  are  presented  in  neurasthenia  and  hysteria.  The 
latter  two  conditions  may  develop  after  a  fright,  or  after  a  railway  or 
other  accident.  They  do  not,  however,  differ  in  any  degree  in  their 
symptoms  or  diagnosis  from  a  neurasthenia  or  a  hysteria,  which  do  not 
follow  trauma.  Many  of  the  symptoms  develop  immediately,  and  are 
so  greatly  improved  after  the  settlement  of  a  claim  for  damages  as  to 
have  caused  them  to  be  termed  litigation  symptoms. 

In  some  cases  there  is  distinct  simulation.  A  celebrated  case  is 
that  of  a  patient  who  claimed  to  have  had  a  dislocation  of  the  atlas 
upon  the  axis,  and  had  typical  hysterical  bhndness,  and  paralyses 
of  motion  and  sensation,  shifting  from  one  Hmb  to  the  other.  X-rays 
were  shown  in  court  which  accurately  resembled  such  a  dislocation. 
X-rays  were  taken  of  a  normal  individual,  and  it  was  shown  that  it  was 
possible  to  reproduce  exactly  the  symptoms  of  the  claimant  who  had 
voluntarily  thrown  the  head  forward  while  having  a  skiagraph  taken  so 
as  to  simulate  a  dislocation.  For  the  diagnosis  of  neurasthenia  and  hys- 
teria the  reader  is  referred  to  text-books  on  nervous  diseases. 

Traumatic  Spondylitis. 
This  interesting  post-traumatic  condition  was  first  described  by 
Schede  and  later  by  Kiimmell.  It  is  in  reahty  a  softening  of  the  ver- 
tebral body  following  an  injury,  with  the  gradual  yielding  of  the  body 
and  resultant  angular  deformity.  It  follows  injuries  of  the  same  nature  as 
those  which  cause  the  other  post-traumatic  lesions  previously  described. 
The  distinctive  feature  of  the  disease  is  the  fact  that  pain  along  the  com- 
pressed nerves  appears  months  to  years  after  the  injury.  Accompany- 
ing these  pains  there  are  often  paralyses  of  varying  degrees,  and  the 
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gradual  development  of  an  angular  deformity,  or  gibbus,  similar  to 
that  observed  in  tuberculous  spondylitis  (page  778).  In  some  cases 
there  is  a  general  increase  of  the  curve  of  the  spine.  In  these  cases 
the  diagnosis  cannot  be  made  until  the  deformity  or  paralysis  appears, 
which  occurs  a  considerable  period  after  the  injury. 

The  chief  conditions  from  which  it  must  be  differentiated  are  sim- 
ulation and  a  tuberculous  spondyhtis.  The  former  is  excluded  by  the 
objective  evidence  of  the  angular  deformity  or  general  increase  of  the 
curve  of  the  particular  region  involved.  The  tuberculous  condition  is 
more  frequent  in  early  hfe,  accompanied  by  muscular  spasm  and 
abscess  formation,  and  there  is  less  tenderness  than  in  traumatic 
spondylitis. 

Gunshot  and  Stab  Wounds  of  the  Spine, 

The  symptoms  and  diagnoses  of  both  of  these  forms  of  injury  do 
not  differ  from  those  of  other  traumatic  conditions.  Stab  wounds 
usually  cause  contusion  of  the  cord,  producing  in  the  majority  of  cases  a 
partial  paralysis  of  the  Brown- Sequard  type  (see  page  760). 

Half  of  the  cord  is  not  always  severed,  but  the  surrounding  degen- 
eration produces  the  remainder  of  the  symptoms. 

In  gunshot  wounds  one  finds  the  symptoms  of  fracture  of  the  body 
of  the  vertebra  plus  those  of  paralysis,  or  the  signs  of  fracture  of  the 
arch  or  spinous  process.  One  cannot  tell  whether  the  paralysis  is  due 
to  the  bullet  itself  or  to  compression  by  a  sphnter.  The  :x:-ray  may  be 
of  some  aid  in  this  direction. 

The  cord  symptoms  differ  in  no  manner  from  those  following  ordi- 
nary fractures  or  dislocations  of  the  vertebras.  They  may,  however, 
disappear  entirely. 

Diseases  of  the  Spine, 
tuberculous  spondylitis  (pott's  disease). 

This  and  scoHosis  are  the  two  most  frequent  non-traumatic  affec- 
tions of  the  spine.  It  rarely  involves  any  other  part  of  the  vertebra 
than  its  body,  producing  a  gradual  disintegration  of  the  latter.  In 
about  half  of  the  cases,  an  abscess  is  found  clinically,  whose  pus  gravi- 
tates along  intermuscular  planes,  from  the  original  focus.  These 
abscesses  usually  present  externally  in  certain  definite  places,  according 
to  whether  the  primary  disease  is  in  the  cervical,  dorsal,  or  lumbar 
regions  (see  below).  The  destruction  of  two  or  more  adjacent  vertebrae 
results  in  the  formation  of  one  of  the  most  typical  signs  of  the  disease, 
viz.,  an  angular  deformity  (see  below).     A  comphcation  of  the  disease 
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is  its  extension  to  the  membranes  of  the  spinal  cord,  the  resulting  pachy- 
meningitis giving  rise  to  pressure  symptoms  of  varying  degree. 

Primary  disease  of  two  vertebral  bodies  in  different,  non-adjacent 
parts  of  the  spine  is  rare.  The  two  most  frequent  locahzations  of  a 
tuberculous  spondyhtis  are  in  the  twelfth  dorsal  and  first  lumbar 
(dorsolumbar  junction)    vertebrae,  and   next    in   order  in  the  seventh 


Fig.  548. — Method  of  Examination  of  the  Head  and  Neck  in  order  to  Determine  the  Presence  op 
AN  Inflammatory  Affection  of  the  Upper  Cervical  Vertebra. 
The  surgeon  should  stand  behind  the  patient,  grasping  the  head  between  the  extended  hands,  the  fin- 
ger-tips being  placed  below  the  lower  jaw.  The  head  is  then  caused  to  bend  forward  and  backward,  elicit- 
ing pain  during  these  movements.  Such  evidence  of  pain  is  ordinarily  not  to  be  obtained  in  these  cases  of 
disease  of  the  atlas  or  axis,  on  account  of  the  voluntary  fixation  of  the  spine  on  the  part  of  the  patient. 


cervical  and  first  dorsal  vertebrae  (cervicodorsal  junction).  The  most 
important  diagnostic  symptoms  oj  the  disease  are:  (i)  The  reflex  rigidity 
of  the  spine;  (2)  the  referred  pains;  (3)  the  presence  of  an  angular  or 
more  gradual  deformity;  (4)  the  formation  of  abscesses;  (5)  the  symp- 
toms of  spinal  cord  involvement.  Oj  these  the  presence  oj  the  promi- 
nence, associated  with  muscular  rigidity,  and  its  resultant  attitudes  and 
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gaits  are  sufficient  to  make  a  diagnosis  if  the  diseases  to  be  described 
(malignant  tumors,  fractures,  etc.)  are  excluded. 

I.  Rigidity  of  the  Spine.— li  the  disease  is  located  in  the  upper  cer- 
vical region  (atlas  or  axis)  the  head  and  neck  are  either  held  in  a  wry- 
neck attitude  or  the  head  is  rigidly  fixed  in  the  median  line.  Every 
effort  to  rotate  the  head  or  to  flex  the  head  upon  the  neck  (Fig.  548)  is 
resisted,  or  accompanied  by  great  pain.  The  patient  attempts  to  fix 
the  head  voluntarily,  by 
supporting  the  chin 
upon  the  hands. 

In  disease  of  the 
lower  cervical  or  upper 
dorsal  region,  the  chin 
is  held  raised,  the  mus- 
cles of  the  back  of  the 
neck  and  of  the  back 
itself  are  contracted  and 
cause  the  spine  to  be 
held  stiff  and  straight. 
It  is  difficult  for  the  pa- 
tient to  lean  forward  or 
to  pick  up  objects  from 
the  floor. 

In  disease  of  the 
lower  dorsal  and  upper 
lumbar  vertebrae  the 
muscles  of  the  back  can 
also  be  felt  to  be  con- 
tracted. The  spine  is 
held  rigid,  and  this  is 
most  marked  when  the 
patient   bends   over  or 


walks. 


The    gait    is 


Fig.  549 — Method  of  Tapping  Head  in  Order  to  Determine 
Tender  Points  in  Spine. 


characteristic.      In  the 

effort  to  fix  the  spine  the  patient  will  throw  the  shoulders  and  head 
back,  and  walk  by  sliding  the  feet  along  the  floor,  so  as  to  move  the 
pelvis  and  the  lumbar  spine  as  little  as  possible.  There  is  also  flexion 
at  the  hip,  and  the  patient  steps  on  the  toes.  In  disease  of  the  cervical 
and  upper  dorsal  region  the  patient  walks  with  head  fixed  in  the  median 
line,  shoulders  raised,  and  spine  erect. 
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The  rigidity  in  the  dorsolumbar  region  is  best  tested  by  raising 
the  limbs  while  the  patient  lies  prone  upon  the  table. 

2.  Pains. — The  pain  of  Pott's  disease  is  more  often  referred  to  dis- 
tant points  than  to  the  diseased  vertebra.  It  is  usually  referred  to  the 
terminations  of  the  corresponding  spinal  nerves.  In  diseases  of  the  cer- 
vical region,  the  pain  is  referred  to  the  back  of  the  head  or  neck,  or  to  the 

mastoid  region,  or  along 
the  arms.  In  disease  of 
the  dorsal  and  lumbar 
vertebrae,  the  pains  are 
referred  to  the  peripheral 
ends  of  the  correspond- 
ing intercostal  and  ab- 
dominal nerves.  It  is 
not  uncommon  for  such 
patients  to  complain  of 
stomach-ache,  pains  like 
those  of  a  pleurisy,  inter- 
costal neuralgia,  or  lum- 
bago, or  pain  in  the  blad- 
der, etc.  The  pains  are 
always  worse  at  night, 
and  are  increased  by 
any  movements  of  the 
spine.  In  some  cases 
the  pain  is  elicited  by 
tapping  upon  the  head 
(Fig.  549)  or  pressing 
upon  the  spines. 

3.    Dejormity. — This, 
when  present,  is  sufficient 
to  make  a  diagnosis.     In 
acute  cases  there  is  ac- 
companying muscular  spasm  and  referred  pains,  while  in  subacute  or 
chronic  cases  the  deformity  is  usually  present  without  rigidity,  and  the 
pain  is  minimal. 

The  deformity,  or  gibbus,  as  it  is  called,  may  be  quite  sharp  and 
cause  an  angular  prominence  of  the  spines  of  only  two  or  three  vertebrae, 
or  it  may  involve  a  number  of  vertebrae.  The  curve  in  the  latter  in- 
stance, is  a  more  gradual  one.  This  is  especially  apt  to  be  so  in  the 
more  chronic  cases.     Accompanying  this  angular  deformity  there  are 


Fig.  550.— Method  of  Palpation  of  the  Spinous  Processes 
FOR  Tenderness.    (See  text.) 
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marked  changes  in  the  contour  of  the  head  and  thorax,  as  well  as  a 
retardation  of  the  general  body  growth. 

4.  Abscesses.— Although  at  autopsy  a  collection  of  pus  is  invariably 
found,  it  can  be  recognized  clin- 
ically in  only  one-half  of  the 
cases.  In  cervical  disease,  the 
abscess  is  found  either  in  the  re- 
tropharyngeal space  or  in  the 
lateral  regions  of  the  neck.  In 
the  latter  location  it  simulates 
an  abscess  having  its  origin  in 
caseous  lymph-nodes,  but  is 
usually  larger  and  accompanied 
by  the  spinal  symptoms— rigid- 
ity and  pain  on  movement. 

In  disease  of  the  dorsal  re- 
gion the  abscess  may  appear 
upon  the  back  and  simulate  a 
lipoma  (Fig.  154),  or  an  abscess 
having  its  origin  in  disease  of 
the  ribs.  Disease  close  to  the 
dorsolumbar  junction  causes  ab- 
scesses which  may  appear  (a)  in 
the  lumbar  region  over  the  kid- 
ney, or  (b)  above  Poupart's  liga- 
ment, simulating  a  reducible 
oblique  inguinal  hernia,  or  (c) 
over  Scarpa's  triangle,  simulat- 
ing a  femoral  hernia  (Fig.  552). 
In  the  two  latter  locations  the 
detection  of  fluctuation,  the  ab- 
sence of  an  impulse  on  cough- 
ing, and  the  spinal  symptoms 
soon  clear  up  the  diagnosis. 

5.  Spinal  Cord  Symptoms. — 
These  are  an  infrequent  com- 
plication,  but  occur  especially 

often  in  the  more  acute  cases.  The  motor  paralysis  is  usually  the  most 
marked  symptom.  It  varies  from  weakness  to  complete  loss  of  power. 
The  paralysis  is  at  first  of  the  flaccid  type,  but  later  spasticity  with 
resultant    contractures    occur.     The   paralysis   sets  in   gradually,    but 


Fig.  551. — Kyphosis  at  Dorsolumbar  Junction,  due 
TO  Tuberculosis  of  the  Last  Dorsal  and  First 
Lumbar  Vertebra. 

K,  Points  to  apex  of  kyphosis,  or  backward  angle  of 
deformity  of  spine;  P,  points  to  a  large  psoas  abscess, 
the  anterior  view  of  which  is  seen  in  Fig.  552. 
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may  increase  rapidly,  with  exacerbations.     It  often  improves  with  bet- 
terment of  the  local  condition. 

In  upper  cervical  disease  the  arms  and  legs  are  both  paralyzed,  and 
there  may  be  dysphagia,  etc.  In  these  cases  death  may  occur  suddenly, 
following  spontaneous  dislocation  of  the  atlas  upon  the  axis.  The  sen- 
sory paralysis  is  very  atypical 
because  the  posterior  portions  of 
the  cord  are  but  Httle  involved. 
There  may  be  anesthesia  or  hy- 
peresthesia, or  only  paresthesia. 
The  reflexes  are  exaggerated  at 
iirst,  but  later  are  absent. 

In  addition  to  the  chief  diag- 
nostic features  of  tuberculous 
spondylitis  just  enumerated, 
viz.,  rigidity,  pains,  deformity, 
abscesses,  and  paralyses,  it  is 
of  great  value  to  obtain  a  his- 
tory of  tuberculosis  in  the  family 
or  of  foci  elsewhere  in  the  body 
(lymph-nodes,  joints,  lungs,  kid- 
ney, testis,  peritoneum,  etc.). 
The  general  condition  shows 
quite  marked  changes.  The 
patients  are  emaciated  and  an- 
emic. There  is  a  difference 
between  morning  and  evening 
temperatures  of  from  one  to 
three  degrees. 

Differential   Diagnosis. — 
Wry-neck. — Disease  of  the  cer- 
vical   spine   must  be    differen- 
„       .  tiated   from  the  various   forms 

Fig.  552.— Enormous  Psoas  Abscess  over  Scarpa's 

Triangle  IN  Boy  Suffering  FROM  Tuberculous  of      Wry-nCCk.         The      principal 

Spondylitis  of  the  Dorsolumbar  Region.  c      .  r    ^i         i  j  • 

features  of  the  rheumatic,  con- 
genital, and  inflammatory  forms, 
the  last  named  from  inflamed  lymph-nodes,  have  been  fully  considered 
on  page  169. 

Diseases  close  to  the  dorsolumbar  junction  must  be  differentiated 
from  the  following  conditions: 

Hip  Disease. — This  has  been  considered  on  page  724.     The  re- 
striction of  motion  at  the  hip  in  Pott's  disease  is  in  only  one  direction, 
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viz.,  hyperextension,  owing  to  contraction  of  the  psoas.  The  lumbar 
spine,  although  held  somewhat  rigid  in  hip  disease,  as  a  compensatory 
condition,  is  arched  and  less  fixed  than  in  Pott's  disease. 

Other  Forms  oj  Backward  Curvature  or  Kyphosis.— Rsichitic  kyphosis 
is  a  gradual  one  extending  over  the  entire  dorsal  and  lumbar  regions. 
There  is  no  muscular  rigidity,  and  there  are  always  other  signs  of  rach- 
itis (see  page  678). 

Senile  kyphosis  (Fig.  124)  involves  chiefly  the  dorsal  vertebrae,  and  is 
also  gradual.  There  is  no  rigidity 
or  pain.  Other  conditions  which 
require  differentiation  are  scoliosis 
(page  784),  hysterical  spine  (page 
785),  arthritis  deformans  of  the 
spine  (page  784),  mahgnant  dis- 
ease (page  785),  and  acute  osteo- 
myelitis of  the  spine  (page  784). 

Iliopsoas  contraction,  due  to 
inflamed  lymph-nodes,  may  sim- 
ulate a  disease  of  the  spine  (page 
784). 


SCOLIOSIS  (LATERAL  CUR- 
VATURE OF  THE  SPINE). 

This  is  an  affection  which  ap- 
pears during  the  years  of  growth, 
i.  e.,  from  the  sixth  to  the  six- 
teenth years.  Often  the  first 
complaint  is  from  the  parents, 
who  have  noticed  that  the  child 
carries  one  shoulder  higher  than 


Fig.  553.— Scoliosis. 
Showing  principal  curvature  lo  riglit  in  dorsal 
region,  and  compensatory,  in  opposite  direction,  in 
lumbar  and  cervical  regions.  The  prominence  of  the 
posterior  portion  of  the  thorax  well  marked  on  side 
of  cur\ature.  The  difference  in  the  contour  of  the 
chest  also  to  be  noted. 


the   other.      In  the  majority  of 

cases  the  diagnosis  can  be  readily  made  by  inspection  from  behind 
when  the  patient  is  divested  of  the  clothing  down  to  the  level  of  the 
hips  (Fig.  553).  The  most  frequent  curve  of  the  spine  is  that  in  which 
there  is  a  convexity  in  the  dorsal  region,  to  the  right  (right  dorsal  scoho- 
sis).  The  right  shoulder  is  higher,  the  scapula  on  the  side  of  the  con- 
vexity stands  out,  and  is  also  higher  than  its  opposite.  The  thorax  be- 
low the  scapula  on  the  same  side  is  more  rounded,  and  there  is  a 
corresponding  enlargement  on  the  left  side  of  the  front  of  the  thorax. 
There  is  a  much  wider  space  between  the  right  arm  and  the  side  of 
the  trunk  than  on  the  left  side.     If  the  spines  of  the  vertebrae  are  marked 
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with  ink  the  curvature  becomes  quite  clear.  There  are  always  com- 
pensatory curves  in  the  opposite  direction  above  and  below  the  primary 
one  (Fig.  553).  The  cervicodorsal  and  lumbar  curvatures  are  less 
frequent  than  the  dorsal.  Lateral  curvature  may  result  from  various 
causes,  viz.:  (i)  Rachitis;  (2)  a  sequela  of  infantile  paralysis;  (3) 
torticolHs;  (4)  occupation;  (5)  chest  diseases,  especially  after  empyema; 
(6)  a  sequela  of  sciatica;  (7)  as  a  result  of  faulty  posture.  The  latter 
is  the  most  frequent. 


ARTHRITIS  DEFORMANS  OF  THE  SPINE  (SPONDYLITIS  DEFORMANS), 
This  occurs  as  a  part  of  the  general  disease  of  the  joints  previously 
described  (page  708).  As  elsewhere  its  chief  clinical  features  are  pains 
and  gradually  increasing  stiffness  of  the  spine.  Gonorrhea  is  a  not 
infrequent  cause.  The  disease  occurs  oftenest  in  elderly  persons,  but 
may  be  one  of  the  manifestations  of  a  generalized  arthritis  deformans 
at  any  age  (page  710).  The  patients  at  first  complain  of  pains  like 
those  of  rheumatism,  especially  referred  along  the  cervical  and  branchial 
nerves.  This  stage  is  soon  followed  by  gradually  increasing  rigidity, 
most  marked  in  the  cervical  region.  The  patient  is  unable  to  flex  or 
rotate  the  neck.  In  some  cases  flexion  is  possible,  but  there  is  inabihty 
to  extend  the  neck  (Fig.  548). 

In  many  cases  the  cervical  region  is  the  last  to  be  affected,  the  lower 
part  of  the  spine  being  first  involved.  The  spinal  rigidity  is  often  accom- 
panied by  the  same  condition  in  the  hips.  There  is  no  angular  deformity 
as  in  Pott's  disease,  the  whole  spinal  column  is  more  apt  to  be  involved, 
and  there  is  no  tendency  to  abscess  formation.  Spondylitis  deformans 
is  a  frequent  comphcation  of  gonorrhea.  The  diffuse  stiffness  of  the 
spine,  the  sHght  backward  curve,  the  presence  of  the  same  conditions 
in  the  hip,  knee,  and  other  joints,  as  well  as  the  absence  of  muscular 
rigidity,  are  the  chief  diagnostic  points. 


ACUTE  OSTEOMYELITIS  OF  THE  SPINE. 

This  rather  rare  affection  presents  no  difficulties  of  diagnosis.  The 
onset  is  a  sudden  one,  with  severe  pain,  high  fever,  tenderness  on  pres- 
sure, and  muscular  rigidity.  The  formation  of  abscesses  occurs  early, 
and  is  indicated  by  the  appearance  of  redness,  induration,  and  heat  in 
the  vicinity  of  the  affected  vertebrae. 
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TYPHOID  SPINE. 

This  appears  during  convalescence  from  typhoid,  and  is  most  apt 
to  involve  the  lumbar  portion  of  the  spine.  There  is  localized  tenderness 
and  pain.  Disturbances  of  sensation,  such  as  paresthesia  and  hyper- 
esthesia, are  frequent.  The  diagnosis  can  be  made  from  an  acute 
form  of  tuberculous  spondylitis,  by  the  absence  of  angular  deformity,  and 
of  abscess  formation,  as  well  as  from  the  history  of  a  preceding  typhoid. 


HYSTERICAL  SPINE. 

This  occurs  oftenest  as  the  result  of  an  injury,  and  has  been  pre- 
viously discussed  under  the  head  of  spinal  concussion  (page  776).  It  is 
a  local  spinal  manifestation  of  a  general  neurasthenia.  By  careful 
and  repeated  examinations  one  can  readily  ehminate  any  or  all  of  the 
other  forms  of  genuine  spinal  disease. 

There  is  complaint  of  tenderness,  which  is  often  greatly  exaggerated. 
There  is  no  true  rigidity,  although  some  may  be  feigned,  and  can  be 
discovered  when  the  attention  is  diverted.  Pressure  over  the  same 
spinous  process  will  at  one  examination  be  said  by  the  patient  to  be 
very  painful  and  later  not  noticed. 


TUMORS  OF  THE  SPINE  AND  SPINAL  CORD. 

Neoplasms,  whether  they  arise  from  the  vertebrae,  from  the  meninges, 
or  from  the  cord  itself,  can,  as  a  rule,  only  be  recognized  by  the  symptoms 
resulting  from  pressure  upon  the  spinal  nerves  and  cord. 

Schlesinger  has  recently  collected  151  cases.  Of  these  104  involved 
the  vertebrae  primarily,  4  grew  into  the  spinal  canal  from  without,  11 
arose  from  the  dura,  4  from  the  piaarachnoid,  5  from  the  nerve-roots, 
and  20  were  intramedullary. 

As  a  rule,  all  of  these  tumors  are  of  more  diagnostic,  than  therapeutic 
interest.  The  majority  of  those  which  arise  from  the  vertebrae  are  of 
secondary  carcinomatous  nature.  The  latter  are  frequent  after  primary 
growths  in  the  breasts,  thyroid,  and  prostate.  Those  which  are  not 
metastatic  are  primary  fibromata  or  sarcomata  of  the  bodies.  The 
most  frequent  meningeal  and  intramedullary  growths  are  the  gumma, 
tubercle,  ghoma,  and  sarcoma.  The  ghomata  give  rise  to  a  cHnical 
picture  described  as  syringomyeha  (page  717). 

The  first  symptom  to  attract  the  attention  of  the  patient,  in  all  of 
these  neoplasms,  is  pain. 
50 
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The  pains  affect  a  single  spinal  nerve  or  a  pair.  Often  a  persistent 
unilateral  or  bilateral  intercostal  neuralgia  is  one  of  the  earliest  symp- 
toms. At  first  the  pains  are  mild,  but  may  become  sharp  and  lancinat- 
ing, or  remain  as  a  constant  dull  ache.  These  pains  are  at  first  accom- 
panied by  hyperesthesia  over  the  area  of  distribution  of  the  nerve. 
This  neuralgic  stage  may  persist  for  months  to  years,  and  the  patient 
be  treated  for  neurasthenia,  etc.,  until  signs  of  motor  irritation  and 


Fig.  554- — Cutaneous  Nerve  Supply  to  the  An- 
terior Surface  of  the  Body  (Seiffer). 


Fig.  555. — Cutaneous  Nerve  Supply  to  the  Pos- 
terior Surface  of  the  Body  (Seiffer). 


paralysis  appear.  The  symptoms  of  motor  irritation,  like  twitchings, 
spasms,  and  rigidity,  are  soon  replaced  by  muscular  weakness  and 
finally  by  complete  paralysis.  The  latter  is  at  first  apt  to  affect  only 
one  extremity,  but  the  opposite  one  is  soon  involved,  so  that  a  para- 
paresis or  paraplegia  develops. 

The  sensory  symptoms  most  frequently  correspond  to  the  Brown- 
Sequard  type  (page  760),  but  the  anesthesia  is  also  frequently  bilateral. 
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The  reflexes  below  the  level  of  the  lesion  are  markedly  increased, 
and  this  exaggeration  follows  the  paralysis  closely,  the  reflexes  being  lost 
when  the  compression  is  total.  There  is  early  involvement  of  the  sphinc- 
ters of  the  bladder  and  rectum,  as  well  as  the  development  of  extensive 
decubitus.  To  locate  the  seat  of  the  tumor  a  knowledge  of  the  areas 
of  cutaneous  sensation  suppHed  by  the  various  spinal  segments  is  of  the 
greatest  importance  (Figs.  554  and  555),  as  showing  the  upper  levels 
of  the  dysesthesia. 

The  diagnosis  depends  upon  a  knowledge  of  the  more  or  less  regular 
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Fig.  556. — Fistula  of  Coccygeal  Region  Leading  into  a  Dermoid  Cyst. 
The  arrow  points  to  the  black  spot  which  represents  the  opening  of  the  fistula. 

order  and  gradual  appearance  of  the  symptoms,  viz.:  {a)  Neuralgic 
pains;  {h)  monoplegia,  later  paraplegia;  {c)  anesthesia;  following 
motor  paralysis;  {d)  exaggerated,  and  absence  of  reflexes.  The  presence 
or  history  of  a  primary  growth  elsewhere  is  of  great  value. 

From  Pott's  disease  mahgnant  disease  can  be  differentiated  by  the 
fact  that  the  deformity  when  present  is  not  angular,  as  in  Pott's  disease, 
but  more  rounded.  In  those  tumors  which  arise  from  the  cord  itself 
there  is  no  deformity,  only  neuralgic  pains  and  muscular  stiffness.  The 
pains  are  never  as  severe  in  Pott's  disease  as  in  tumor.     The  symptoms 


788  DISEASES   AND   INJURIES   OF   THE    SPINE. 

of  tumors  of  the  cauda  equina  do  not  differ  from  those  of  injuries  of 
the  same  (page  764). 


SACROCOCCYGEAL  TUMORS. 
A  number  of  interesting  congenital  conditions  are  found  in  the 
region  of  the  sacrum  and  coccyx.     They  may  be  of  three  varieties: 

1.  Teratomata. — These  are  irregular,  pendulous  tumors  attached  to 
the  posterior  surface  of  the  sacrum  or  coccyx.  In  one  class  rudiments 
of  the  skeleton  and  of  the  different  viscera  are  found.  These  are 
remnants  of  a  parasitic  fetus,  which  has  failed  to  develop.  In  another 
class  there  is  a  great  variety  of  tissues  which  do  not,  however,  represent 
any  single  organ. 

2.  Cystic  Tumors  Behind  the  Rectum. — These  are  found  between 
the  rectum  and  sacrum.  The  majority  have  their  origin  in  persistent 
remnants  of  the  post-anal  gut  and  neurenteric  canal.  The  unilocular 
variety  form  large  cysts,  and  may  project  into  the  rectum.  The  multi- 
locular  form  is  made  up  of  a  number  of  cysts,  each  containing  a  rope- 
Hke  substance  resembling  mucus.  Dermoids  also  occur  within  and  be- 
hind the  rectum,  and  may  attain  a  large  size. 

3.  Sequestration  Dermoids. — These  occur  over  the  sacrum  and 
coccyx,  and  allied  to  them  are  the  sinuses  and  dimples  which  occur  here 
(Fig.  556).     The  sinuses  open  near  the  tip  of  the  coccyx. 


CHAPTER  VII. 

POSTOPERATIVE  COMPLICATIONS. 

Complications  following  an  operation  have  assumed  such  importance 
since  the  scope  of  operative  interference  has  been  so  greatly  widened  that 
it  is  essential  for  every  surgeon  to  be  able  to  recognize  them  as  early  as 
possible.     They  may  be  divided  in  one  of  two  ways,  viz. : 

(a)  According  to  the  individual  operations  or  regionally,  i.  e.,  the 
part  of  the  body  operated  upon. 

(b)  According  to  the  most  prominent  symptom  or  the  organ  in- 
volved in  the  complication. 

The  latter  classification  seems  the  most  satisfactory  from  a  diag- 
nostic point  of  view  and  will  be  followed  here.  According  to  this  mode 
of  division  the  most  important  postoperative  compHcations  are: 

1.  Hemorrhage. 

2.  Shock  and  collapse. 

3.  Infection,  not  including  peritonitis. 

4.  Pulmonary  compHcations. 

5.  Cardiac  compHcations. 

6.  Hepatic  compHcations. 

7.  Gastro-intestinal    compHcations,  including    postoperative    ileus 
and  peritonitis. 

8.  Postoperative  ileus. 

9.  Postoperative  peritonitis. 

10.  Renal  compHcations. 

11.  Circulatory  compHcations  (thrombosis,  etc.). 

12.  Miscellaneous  postoperative  compHcations. 

Some  of  the  above  have  been  considered  as  complications  of  injuries 
on  page  601. 

HEMORRHAGE. 

Hemorrhage  following  an  operation  may  occur  from  the  wound  itself 
in  one  of  three  ways: 

(a)  As  the  result  of  imperfect  hemostasis,  either  from  Hgating  bleed- 
ing vessels  too  loosely  or  not  having  secured  a  sufficient  number  of 
bleeding  vessels,  the  temporary  closure  by  clots  being  disturbed  through 
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movements  of  the  patient.  Subcutaneous  veins  and  those  of  the  mus- 
cular structures  are  very  apt  to  bleed  after  the  patient  has  been  placed  in 
bed,  unless  the  larger  veins  have  been  ligated. 

(b)  As  the  result  of  constitutional  causes.  In  this  group  belong 
those  unavoidable  hemorrhages  which  occur  as  the  result  of  hemophilia 
and  long- continued  jaundice. 

(c)  As  the  result  of  infection  of  the  wound.  The  thrombi,  which 
obliterate  the  cut  ends  of  the  vessels,  become  disintegrated  as  the  result 
of  a  purulent  softening  due  to  microorganisms.  This  was  formerly 
called  secondary  hemorrhage  and  occurred  more  frequently  than  at 
present,  when  septic  infection  is  rare. 

(d)  Hematemesis.  A  number  of  cases  have  been  described,  during 
recent  years,  in  which  capillary  hemorrhages  have  taken  place  into  the 
stomach,  after  operations  upon  the  appendix  and  gallbladder.  Such 
hemorrhages  cannot  be  interpreted  as  the  result  of  a  faulty  technique, 
but  are  in  all  probability  the  result  of  multiple  emboli  carried  from  the 
infected  gallbladder  or  appendix  into  the  circulation,  causing  hemorrhage 
by  rhexis,  of  the  smaller  vessels  of  the  stomach.  These  patients  have  re- 
current attacks  of  vomiting  which  is  brownish  and  shows  the  presence  of 
blood  by  the  appropriate  chemical  tests.  The  relation  of  these  recurrent 
gastric  hemorrhages  to  acute  postoperative  dilatation  of  the  stomach  will 
be  considered  on  page  800. 

Hemorrhage  may  take  place  after  operations  either  (a)  in  such  a 
way  that  it  can  be  recognized  at  once  by  the  reddish  staining  of  the 
dressings,  accompanied  by  increasing  symptoms  of  anemia,  i.  e.,  external 
hemorrhage,  or  (b)  there  may  be  no  escape  of  blood  from  the  wound 
or  the  latter  may  not  be  accessible  to  observation.  Such  postoperative 
bleeding  is  apt  to  follow  intraabdominal  operations  or  those  upon  the 
stomach  or  rectum  or  bile-passages. 

These  last-named  hemorrhages  may  be  properly  termed  concealed  or 
internal,  since  they  can  only  be  diagnosed  by  recognizing  the  symptoms 
characteristic  of  internal  hemorrhage  in  general,  viz.,  those  of  rapidly 
increasing  anemia  and  the  other  symptoms,  such  as  recurrent  attacks  of 
syncope,  thirst,  restlessness,  and  rapid,  empty  pulse. 

The  diagnosis  of  the  actual  existence  of  the  first  clinical  variety, 
viz.,  external  hemorrhage,  presents  no  difficulty.  The  blood  is  seen 
escaping  either  in  large  quantity,  or  there  is  constant  oozing  which  fre- 
quently resists  all  of  the  ordinary  methods  of  treatment.  At  times,  a 
gradually  increasing  hematoma  may  be  the  expression  of  this  form  of 
postoperative  hemorrhage. 

In  cases  where  the  hemorrhage  is  due  to  constitutional  causes,  like 
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hemophilia,  inquiry  into  the  previous  history  of  the  patient  himself  or 
of  the  family  will  often  result  in  a  history  of  frequently  recurring  obstinate 
hemorrhages  from  the  shghtest  of  causes. 

Hemorrhage  due  to  persistent  jaundice,  almost  invariably  follows 
gallstone  operations,  and  may  often  be  recognized  as  such  by  an  exami- 
nation of  the  coagulation  time  of  the  blood  before  operation  (see  page 
812),  this  being  greatly  decreased. 

Hemorrhage  as  the  result  of  local  wound  sepsis  appears  much  later 
than  either  of  the  two  preceding,  and  is  accompanied  by  such  marked 
local  signs  that  its  recognition  is  not  difficult. 

The  hemorrhage  spoken  of  as  concealed  or  internal  is  much  more 
difficult  to  recognize  than  any  of  the  above.  It  may  follow  any  operation 
in  a  serous  cavity,  such  as  the  brain,  pleura,  or  peritoneum.  In  the 
brain,  the  symptoms  are  those  characteristic  of  cerebral  compression 
(see  page  38).  In  the  peritoneal  cavity,  the  symptoms  resemble  those 
following  rupture  of  the  tube  in  an  extrauterine  pregnancy,  viz.,  gradually 
increasing  pallor,  soft,  thready  pulse,  restlessness,  and  great  thirst.  Lo- 
cally there  are  signs  of  irritation,  from  the  presence  of  free  blood  in  the 
peritoneal  cavity.  These  symptoms  of  peritoneal  irritation  are  rigidity 
of  the  abdominal  wall,  at  first  localized,  but  gradually  becoming  quite 
diffuse,  accompanied  by  tenderness  on  pressure,  and  a  moderate  amount 
of  tympanites  (from  paresis  of  the  intestinal  muscles).  These  symptoms 
are  the  same  as  those  of  a  beginning  peritonitis,  and  the  question  may  be 
asked.  How  can  the  diagnosis  of  internal  hemorrhage  be  made  from  those 
of  a  beginning  septic  peritonitis  ?  The  answer  is,  that  if  the  hemorrhage 
is  not  sufficiently  marked  to  produce  signs  of  general  anemia,  a  differentia- 
tion in  the  early  hours  is  impossible.  Later  on,  i.  e.,  after  six  to  tweh-e 
hours,  the  continuation  and  increase  in  gravity  of  the  peritoneal  symp- 
toms, unaccompanied  by  those  of  general  anemia,  indicate  septic  infec- 
tion. In  some  cases  both  sepsis  and  hemorrhage  may  be  combined 
and  the  symptoms  of  hemorrhage  in  the  early  hours  after  operation  be 
followed  by  those  of  peritonitis  later. 

In  general,  it  may  be  said  that  the  signs  of  internal  hemorrhage 
appear  soon  after  an  operation,  i.  e.,  in  the  first  six  hours,  while  those 
of  infection  occur  at  a  later  period. 

A  gradual  fall  in  blood-pressure,  accompanied  by  a  steady  decrease 
in  the  percentage  of  hemoglobin  and  of  the  number  of  red  corpuscles, 
may  also  be  of  aid  in  distinguishing  hemorrhage  from  postoperative  peri- 
tonitis. The  differentiation  of  shock  from  both  of  these  conditions,  is 
considered  under  postoperative  peritonitis  and  shock  respectively. 

Hemorrhage  may  occur  after  operations  Hke  a  gastro-enterostomy  or 
operation  upon  the  rectum,  like  hemorrhoids,  etc.     The  bleeding  may 
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take  place  into  the  lumen  of  the  stomach  or  bowel  in  the  first-named  class 
of  operations  or  into  the  rectum  in  the  latter. 

The  early  recognition  of  such  cases  is  often  impossible  except  from 
the  actual  inspection  of  blood,  either  vomited  or  passed  with  a  bowel 
movement.  The  reason  for  this  is  that  such  a  passage  of  blood  may 
not  occur  until  the  patient  is  almost  exsanguinated.  The  only  manner 
in  which  to  diagnose  such  a  concealed  hemorrhage  before  either  a  bloody 
vomit  or  a  tarry  stool  occurs,  is  by  watching  for  the  ordinary  signs  of 
internal  hemorrhage.  These  are  (a)  gradual  or  rapidly  increasing 
pallor  of  the  skin  and  visible  mucous  membranes  (Hps,  gums,  tongue, 
and  conjunctivae);  (b)  restlessness,  often  accompanied  by  delirium  or 
stupor;  (c)  great  thirst;  (d)  the  pulse  becomes  soft  and  very  w^ak  and 
rapid;  (e)  rapid  fall  of  blood-pressure.  The  rate  is  not  necessarily  in- 
creased, since  Nature's  effort  to  check  the  hemorrhage  is  by  the  gradual 
onset  of  syncope.  When  hematemesis  or  evacuations  of  large  quantities 
of  fresh  or  old  tarry  blood  take  place  and  are  accompanied  by  these  signs 
of  anemia,  the  diagnosis  of  concealed  hemorrhage  is  not  difficult. 


SHOCK  AND  COLLAPSE. 

The  diagnosis  of  shock  as  a  comph cation  of  injuries  has  already 
been  referred  to  (see  page  789).  A  similar  condition  may  follow  an 
operation,  at  times  resulting  in  the  death  of  the  patients.  The  essential 
factor,  as  Crile  has  shown,  is  the  exhaustion  of  the  vasomotor  centers, 
causing  in  the  blood  to  collect  in  the  splanchnic  area  and  producing  a 
fall  in  general  blood-pressure.  The  heart  is  affected  secondarily  through 
the  fall  of  blood-pressure,  causing  stagnation  in  the  great  venous  trunks, 
and  thus  interfering  with  the  action  of  the  heart. 

Postoperative  shock  is  most  apt  to  follow  prolonged  operations,  and 
is  especially  frequent  after  those  upon  the  viscera  in  the  upper  half  of 
the  abdomen.  Collapse  or  syncope  may  follow  operation,  and  is  also 
due  to  a  fall  in  blood-pressure,  but  from  a  different  cause.  The  cause 
may  be  a  sudden  paralysis  of  the  vasomotor  centers,  resulting  from  some 
violent  afferent  nerve  stimulus,  or  it  may  be  due  to  a  sudden  loss  of  blood. 
The  clinical  conditions  described  under  hemorrhage  should  not  be  called 
collapse,  since  the  vasomotor  centers  are  intact.  When,  however,  col- 
lapse following  a  severe  hemorrhage  has  persisted  for  a  considerable 
time,  it  begins  to  change  into  the  condition  of  true  shock,  as  the  vaso- 
motor centers  become  exhausted  from  their  efforts  to  maintain  the 
blood-pressure  at  the  same  level. 

The  chief  symptoms  of  postoperative  shock  are  the  same  as  those  of 
shock  following  injury.     These  are  (a)  marked  pallor  and  coldness  of  the 
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skin  and  visible  mucous  membranes,  accompanied  by  a  slight  tinge  of 
cyanosis;  (b)  sl  small,  irregular,  and  rapid  pulse;  (c)  a  stuporous  or 
apathetic  appearance  of  the  patient. 

The  symptoms  vary  according  to  the  cause.  If  they  are  the  result 
of  a  sudden  vasomotor  nerve  paralysis,  there  is  almost  complete  arrest 
of  the  heart's  action,  marked  pallor,  dilated  pupils,  cold  sweat,  cold  often 
slightly  cyanotic  extremities,  feeble  or  absent  respiration,  and  almost  com- 
plete loss  of  consciousness.  If  the  collapse  is  due  to  severe  hemorrhage, 
these  symptoms  differ  only  in  having  appeared  after  a  period  during 
which  the  signs  of  such  hemorrhage,  such  as  anemia,  etc.,  predominated. 
In  some  cases  it  is  almost  impossible  to  determine  whether  the  condition 
of  the  patient  is  due  to  hemorrhage  or  shock.  This  has  already  been 
referred  to  in  the  diagnosis  of  concealed  or  internal  hemorrhage. 

In  general,  shock  is  more  apt  to  follow  prolonged  operations  or  those 
upon  the  brain,  genitalia,  abdominal  viscera,  etc.  The  restlessness 
pallor,  and  weakness  of  the  pulse  are  not  nearly  as  marked  in  shock  as 
in  hemorrhage. 

In  some  cases,  it  is  very  difficult  to  distinguish  myocardial  symptoms, 
such  as  a  rapid,  weak  pulse,  from  those  of  shock. 

INFECTION  AS  A  COMPLICATION  OF  OPERATION. 

Infection,  Hke  hemorrhage,  may  be  recognized  either  through 
visible  local  signs  when  they  are  combined  with  those  of  a  more  constitu- 
tional nature,  or  the  latter  may  predominate  to  such  an  extent  that  the 
local  signs  become  insignificant. 

The  most  important  of  the  general  signs  which  indicate  infection 
is  a  rise  of  temperature.  In  the  majority  of  patients,  there  is  normally  a 
slight  rise  of  temperature  for  the  first  twenty-four  to  thirty-six  hours 
after  an  operation.  It  is  well  to  remember  that  in  children  this  post- 
operative aseptic  fever  is  relatively  higher  than  in  adults,  and  may  be 
accompanied,  especially  in  nervous  children,  by  an  increased  pulse-rate, 
which  would  be  alarming  under  other  circumstances. 

The  temperature  in  the  first  thirty-six  hours  varies  greatly.  It  is  usu- 
ally from  99°  to  101°  F.,  rarely  higher.  The  rise  takes  place  within 
twelve  hours  after  the  operation,  dropping  to  normal  a  few  hours  later.  It 
is  supposed  to  be  due  to  the  absorption  of  fibrin  ferment  from  the  wound, 
and  is  called,  for  lack  of  a  more  exact  name,  ''ferment  or  aseptic  fever." 
If,  however,  the  rise  of  temperature  should  recur  upon  the  evening  of 
the  second  day  after  the  operation,  suspicion  should  be  aroused  that 
infection  has  taken  place.  This  secondary  rise  or  continuation  of  the 
immediate  postoperative  fever  will  remain  for  a  variable  period,  accord- 
ing to  the  nature  of  the  infective  lesion,  and  will  usually  be  accompa- 


794  POSTOPERATIVE    COMPLICATIONS. 

nied  by  local  signs  indicative  of  the  virulence  of  the  infection.  The 
various  septic  complications  of  an  operative  wound  differ  in  no  par- 
ticular from  those  following  an  injury.  It  will,  therefore,  not  be 
necessary  to  repeat  here  what  was  said  on  pages  607  to  622  about 
sapremia,  pyemia,  and  the  other  infectious  wound  diseases.  At  times, 
however,  infection  may  occur  in  a  wound  with  very  little,  if  any,  fever, 
owing  to  the  low  grade  of  virulence  of  the  organisms. 

After  operations  within  the  cranial,  pleural,  or  peritoneal  cavities 
infection  of  the  corresponding  serous  membrane  may  occur.  The 
symptoms  and  recognition  of  these  complications  require  no  special 
mention,  since  they  differ  but  little,  except  in  the  history,  from  those 
originating  without  such  operative  wound.  The  diagnosis  of  post- 
operative septic  peritonitis  will  be  considered  in  connection  with  that 
of  postoperative  ileus. 

PULMONARY  COMPLICATIONS  FOLLOWING  OPERATIONS. 

The  increased  frequency  of  these  of  recent  years,  has  directed  the  at- 
tention of  surgeons  not  only  to  their  early  recognition,  but  to  the  study  of 
their  causes  and  prevention.  It  is  not  within  the  province  of  this  book  to 
discuss  the  latter.  It  may  be  said,  however,  that  patients  who  are  suffer- 
ing from  a  bronchitis  should  be  given  nitrous  oxid  as  an  anesthetic.  It 
can  be  administered  for  an  hour  or  longer  if  necessary.  The  tendency  to 
get  patients  out  of  bed  earlier  has  also  diminished  the  percentage  of  pul- 
monary complications.  The  frequency  with  which  the  various  forms  of 
postoperative  pulmonary  complications  occur  and  their  relative  influence 
on  results  are  well  shown  in  a  recent  publication  of  Bibergeil.^  He  found 
283  pulmonary  complications,  i.  e.,  7.2  per  cent.,  in  3909  abdominal  oper- 
ations from  Korte's  clinic. 

Of  these  815  were  operations  above  the  umbilicus. 
2625  were  operations  below  the  umbilicus. 
469  were  operations  both  above  and  below  the  umbilicus. 

These  compH cations  were: 

Mortality. 

1.  Pneumonia  (lobular,  lobar,  hypostatic) 135  1    i.i  per  cent. 

2.  Pulmonary  embolism 12  |    0.3    "     " 

3.  Pulmonary  infarcts 9    ii.o    "      " 

4.  Bronchitis 82 

5.  Pulmonary  abscess 12 

6.  Dry  pleurisy 3 

7.  Pleurisy  with  effusion 16 

8.  Empyema 13 

9.  In  addition  to  these  mentioned,  among  quite  rare  pulmonary  complications 

are  gangrene  and  acute  edema. 


1  « 
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For  every  hundred  abdominal  operations  there  were  3.5  per  cent, 
pneumonias,  either  lobar,  lobular,  or  hypostatic.  This  corresponds  to 
the  relative  frequency  in  other  large  German  cHnics.  The  frequency  of 
pulmonary  compHcations  is,  of  course,  greatest  in  advanced  Kfe,  or  where 
there  has  been  a  preexisting  bronchitis,  etc. 

That  postoperative  pulmonary  complications  are  not  always  the 
result  of  a  general  anesthetic,  Hke  ether,  is  demonstrated  by  the  frequency 
with  which  they  occur  after  local  anesthesia. 

Pulmonary  complications  are,  as  stated  above,  most  frequent  after 
laparotomies,  but  they  may  occur  as  a  result  of  almost  any  operation, 
such  as  operations  in  the  mouth,  herniotomies,  Hgation  of  varicose 
veins,  etc.  They  are  especially  frequent  after  incarcerated  or  strangu- 
lated herniae. 

The  most  common  modes  of  origin  are  (a)  by  aspiration  of  mucus 
or  vomitus;  (b)  by  the  detachment,  from  the  field  of  operation,  of 
thrombi  which  are  carried  to  the  lungs;  (c)  migration  of  organisms 
through  the  diaphragm. 

The  recognition  of  these  various  forms  of  pulmonary  comph cations 
usually  presents  no  difficulties,  since  their  physical  and  general  signs 
differ  hut  little  from  those  observed  in  non-operated  cases. 

The  lobular  and  hypostatic  forms  of  pneumonia  occur  far  more 
frequently  than  does  the  lobar  or  croupous  variety.  The  latter  affects 
the  right  lower  lobe  oftener  than  any  other  lobe. 

Lobular  and  lobar  pneumonia,  pulmonary  edema,  pleuritis,  and 
bronchitis  belong  to  the  comphcations  which  occur  within  the  first 
week  after  an  operation.  Pulmonary  infarcts,  emboHsm,  abscess, 
gangrene,  empyema,  and  hypostatic  pneumonia  usually  occur  at  a 
later  period.  In  a  few  cases,  pulmonary  edema  has  followed  the  ad- 
ministration of  the  anesthetic.  One  of  the  most  distressing  of  these 
complications  is  pulmonary  embolism.  This  may  occur  at  such  a 
late  period,  e.  g.,  when  the  patient  is  getting  up,  that  all  thought  of 
any  complication  has  been  dismissed.  A  thrombus  becomes  detached, 
apparently  without  cause,  from  a  vein  in  the  vicim'ty  of  the  field  of 
operation,  and  is  swept  through  the  right  heart  into  the  pulmonary 
artery.  It  lodges  in  one  of  the  primary  bifurcations  of  the  latter  vessel 
(Fig.  557),  and  gives  rise  to  most  serious  symptoms  and  often  causes  death. 
Some  of  the  emboH  may  not  occlude  the  vessel,  but  float  to  the 
periphery  of  the  lung  and  cause  subpleural  patches  of  embolic  lobular 
pneumonia  or  pleurisy.  In  40  of  66  cases  of  pulmonary  embolism  col- 
lected by  Lotheissen  (quoted  by  Gebele^  the  origin  of  the  thrombus  was 
in  the  veins  of  the  leg;  the  next  most  frequent  seat  was  the  pelvic  veins. 

^  Gebele:  "Beitrage  zur  klin.  Chin,"  vol.  xlv. 
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The  recognition  of  the  more  serious  form  of  pulmonary  emboHsm 
is  important.  The  symptoms  usually  appear  quite  suddenly  at  a  time 
when  least  expected.  There  is  great  dyspnea,  accompanied  by  cyanosis 
and  shallow,  rapid  respirations.  The  pulse  becomes  rapid  and  almost 
imperceptible,  and  death  may  ensue  within  a  few  minutes.  In  cases 
in  which  one  recovers  from  this  condition,  the  above  symptoms  grad- 
ually diminish  in  severity.     The  physical  signs  are  practically  nil. 

The  occurrence  of  phlebitis  following  abdominal  operations  is  con- 
sidered on  page  806. 

CARDIAC  COMPLICATIONS, 

A  patient  with  a  normal  heart  very  rarely  develops  postoperative 
cardiac  comphcations.  The  effect  of  the  anesthetic  is  transitory,  as  a 
rule,  leaving  no  trace  after  the  patient  has  recovered  consciousness. 
Even  under  pathologic  conditions,  it  has  been  found  that  the  anes- 
thetics most  frequently  given,  ether  and  chloroform,  have  no  ill  effects 
in  the  majority  of  cases  of  valvular  lesions.  It  is  only  in  cases  of  myo- 
carditis that  postoperative  complications  are  liable  to  follow.  In  these 
death  may  occur  as  a  result  of  the  myocarditis,  in  from  one  to  several 
days  after  the  operation,  the  severity  of  which  has  been  increased 
by  the  operation.  Under  the  latter  conditions,  in  elderly  patients,  one 
not  infrequently  notices  marked  irregularity  in  the  rhythm  and  volume 
of  the  pulse  following  an  operation.  In  general,  the  signs  of  such  a 
myocarditis  are  an  irregular,  weak,  and  rapid  pulse  with  feeble  heart 
tone^^  and  evidences  of  cardiac  dilatation. 


HEPATIC  COMPLICATIONS. 

I.  Icterus. — This  may  occur  from  a  number  of  different  causes 
as  follows: 

(a)  It  may  be  a  symptom  of  an  acute  gastro-enteritis,  occurring 
as  a  result  of  the  toxic  effects  of  the  anesthetic  upon  the  digestive 
tract. 

{h)  It  has  been  described  as  a  direct  result  of  the  toxic  action  of 
chloroform  upon  the  blood.     This  is  very  rare,  if  it  ever  occurs. 

(c)  It  may  be  a  symptom  of  one  of  the  postoperative  comphcations 
to  be  described,  such  as  cholemia  or  acid  intoxication. 

{d)  Postoperative  obstruction  of  the  common  duct  by  a  gallstone, 
which  has  either  been  overlooked  during  an  operation  for  gallstones, 
or  has  passed  down  into  the  common  bile-duct  from  the  intrahepatic 
bile-ducts. 


Fig.  557. — Section  of  Lung  Showing  Ramifications  of  Pulmonary  Artery  and 

Lodgment  of  an  Embolus  in  Bifurcations  of  the  Vessel. 
This  is  the  condition  found  at  autopsy  in  cases  of  pulmonary  embolism.     (See  page  795.) 
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The  diagnosis  of  the  cause  of  the  jaundice  in  a  given  case  can  only 
be  made  by  a  careful  study  of  the  accompanying  symptoms. 

2.  Acid  Intoxication. — This  condition  is  placed  under  the  head 
of  hepatic  compHcations  because  in  a  number  of  cases,  in  which  the 
liver  has  been  examined  microscopically,  acute  fatty  degeneration  in 
some  cases  ^  and  necrotic  changes  in  the  parenchyma  in  others  ^  have 
been  found. 

This  complication  has  been  given  various  names,  such  as  cholemia, 
acidosis,  acetonemia,  and  acid  intoxication.  The  last-named  term 
seems  the  most  appropriate  for  the  present,  although  the  condition  is 
one  of  a  toxemia  due  to  hepatic  insufficiency.  It  may  be  the  result 
of  a  number  of  toxic  agents,  viz.,  anesthetics  (especially  chloroform), 
poisons,  infective  microorganisms,  and  pregnancy.  These  affect  the 
secreting  cells  of  the  liver,  and  prevent  their  normal  function.  Acetone 
and  diacetic  and  oxybutyric  acids  are  found  in  both  the  blood  and  urine. 
They  are,  however,  to  be  regarded  as  by-products,  and  not  as  the  essen- 
tial causes. 

They  are  of  various  degrees.  In  tlie  milder  form,  the  recovery  is 
rapid,  showing  as  symptoms  only  restlessness,  mild  delirium,  and 
drowsiness  after  the  anesthesia.  Bevan  and  Favill  have  collected 
30  cases,  of  which  28,  including  their  own,  were  fatal.  Twenty-three 
of  the  30  followed  chloroform  anesthesia.  In  the  graver  cases  the 
symptoms  are  dehrium,  vomiting,  restlessness,  convulsions,  coma, 
Cheyne- Stokes  respiration,  cyanosis,  and  icterus  in  a  variable  degree. 
The  most  characteristic  symptoms,  according  to  Brewer,^  are  a  sweetish 
odor  of  the  breath,  dehrium,  and  rapidly  fatal  coma.  According  to 
Kussmaul,  to  these  symptoms  are  to  be  added  "air  hunger,"  i.  e.,  deep 
breathing  accompanied  by  a  bright  red  color  of  the  mucous  membranes. 
In  the  case  described  by  the  writer  in  1901,  the  chief  symptoms  were 
dehrium,  coma,  intense  jaundice,  and  very  high  temperatures  up  to  108° 
F.  These  symptoms  of  acid  intoxication  have  appeared  from  ten  to 
one  hundred  and  fifty  hours  after  operation. 

GASTRIC  COMPLICATIONS. 

The  most  frequent  gastric  comphcations  are: 

1.  Vomiting. 

2.  Hematemesis. 

3.  Acute  dilatation  of  stomach. 

1  Bevan  and  Favill:  ''Jour.  Amer.  Med.  Assoc,"  Sept.,  1905. 

2  Eisendrath:  "Jour.  Amer.  Med.  Assoc,"  Nov.,  1901. 
2  "Annals  of  Surgery,"  vol.  xxxvi. 
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I.  Vomiting  after  operation  may  occur  at  various  periods^  and 
the  diagnosis  of  its  cause  rests  upon  three  factors: 

(a)  Length  of  time  which  has  elapsed  since  the  operation. 

(b)  Character  of  vomitus. 

(c)  Accompanying  symptoms. 

(g)  Length  of  Time  after  Operation. — If  the  vomiting  is  due  to  the 
anesthetic,  it  usually  occurs  before  the  patient  has  become  fully  conscious, 
i.  e.,  in  the  first  twelve  to  twenty-four  hours  after  operation.  Ether  and 
chloroform  differ  somewhat  in  this  respect.  If  due  to  ether,  it  occurs 
usually  before  the  patient  regains  consciousness  and  is  brief  in  duration. 
It  begins  early  and  ends  early.  With  chloroform,  the  nausea  and  vom- 
iting may  begin  immediately  after  operation,  but  more  commonly  they 
begin  late,  being  delayed  as  long  as  twenty-four  hours.  *  Postoperative 
chloroform  vomiting  is  quite  persistent,  often  lasting  three  to  four  days. 
If  vomiting  after  either  anesthetic  persists  longer  than  twenty-four  to 
forty-eight  hours  after  operation,  other  postoperative  compHcations  must 
be  thought  of,  and  search  made  for  symptoms  which  will  either  confirm 
the  suspicion  of  their  presence,  so  that  a  diagnosis  may  be  made,  or 
exclude  their  presence.  One  of  the  most  frequent  causes  of  prolonged 
postoperative  vomiting,  is  defective  excretion  of  urea,  and  not  infre- 
quently uremic  comphcations  are  overlooked  until  too  late  to  be 
remedied. 

Persistent  nausea  and  vomiting  as  symptoms  of  nephritic  compHca- 
tions will  be  referred  to  again,  under  renal  complications.  Other  causes 
of  vomiting  appearing  later  than  the  ordinary  post- anesthetic  vomiting 
may  be  due  to  acute  dilatation  of  the  stomach,  postoperative  ileus,  and 
peritonitis.  The  diagnosis  can  only  be  made  in  such  cases  from  the 
character  of  the  vomitus  and  the  symptoms  characteristic  of  these  con- 
ditions. Let  it  not  be  forgotten  that  occasionally  chloroform  vomiting 
will  persist  for  a  number  of  days,  accompanied  by  violent  headache  and 
great  depression.  The  majority  of  these  cases  are  due  to  renal  compli- 
cations. Another  cause  of  late  postoperative  vomiting  is  that  of  acid 
intoxication  (see  page  798). 

Obstinate  postoperative  vomiting  has  frequently  been  observed  fol- 
lowing abdominal  operations  in  neurotic  individuals. 

(b)  Character  of  Vomitus. — The  vomitus  which  occurs  after  ether 
or  chloroform  anesthesia  consists  of  mucus,  or  mucus  mixed  with  bile. 
If  it  persists  for  some  hours  after  anesthesia,  it  may  consist  of  bile  alone. 
In  operations  about  the  mouth,  nose,  or  throat  the  vomiting  of  large 
amounts  of  blood,  i.  e.,  hematemesis,  may  be  a  compHcation  of  an  ab- 
dominal operation  and  is  referred  to  later.     In  acute  dilatation  of  the 
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stomach,  which  will  also  be  described,  the  vomitus  is  a  brownish  sour 
Hquid,  which  attracts  attention  on  account  of  the  large  quantities 
brought  up  with  each  effort.  The  diagnosis  of  these  conditions  can  be 
made  from  the  brownish  character  of  the  vomitus,  from  the  accompany- 
ing symptoms  of  collapse  and  the  distention  of  the  upper  abdomen. 
The  vomiting  occurring  as  a  result  of  postoperative  peritonitis  or  ileus 
will  be  described  on  page  802. 

(c)  Accompanying  Symptoms. — The  vomiting  due  to  ether  or 
chloroform  is  seldom  accompanied  by  other  symptoms  than  those  of 
nausea  or  vertigo.  If  the  vomiting  due  to  one  of  these  anesthetics 
persists  for  a  number  of  days,  it  is  accompanied  by  great  mental  depres- 
sion and  anxiety,  hollow  sunken  eyes,  retracted  abdomen,  diminished 
excretion  of  urine,  dry  skin,  etc.  If  vomiting  is  due  to  other  causes, 
such  as  postoperative  nephritis,  ileus,  peritonitis,  acid  intoxication,  or 
acute  gastric  dilatation,  the  symptoms  are  those  described  under  the 
respective  heads  in  this  chapter. 

2.  Postoperative  Hematemesis. — Reference  has  already  been 
made  under  the  head  of  ''hemorrhage"  to  the  vomiting  of  blood,  occur- 
ring as  the  result  of  an  improperly  performed  gastro-enterostomy. 
One  of  the  first  to  call  attention  to  this  condition  was  von  Eiselsberg, 
in  1899.  He  reported  a  number  of  cases  in  which  it  followed  hgation 
of  the  omentum.  Since  this  time,  a  number  of  others  have  directed 
attention  to  this  postoperative  complication.  It  has  been  found  to 
follow  a  variety  of  abdominal  operations,  even  on  organs  like  the  appen- 
dix. The  etiology  of  the  condition  is  still  a  matter  of  dispute.  The 
vomiting  of  blood  begins  within  the  first  twenty-four  hours  after  the 
operation,  there  being  usually  an  interval  between  the  vomiting  which 
is  due  to  the  anesthetic  and  that  of  the  hematemesis.  Usually  an 
ounce  of  intensely  acid  blood  is  vomited  at  frequent  intervals,  but  in 
some  cases  symptoms  of  acute  dilatation  of  the  stomach  appear  (see  page 
800)  in  which  the  patient  vomits  a  brownish  fluid  in  large  quantities,  say 
a  pint  or  more  at  a  time.  The  examination  of  this  fluid  reveals  the 
presence  of  blood  as  the  cause  of  the  color  and  an  excess  of  acid.  The 
etiology  of  such  postoperative  acute  dilatation  is  discussed  on  page  8co. 
The  general  condition  is  similar  to  that  of  an  intense  toxemia,  with  rapid, 
small  pulse,  and  cold,  moist  skin.  In  some  cases  the  acute  gastric  dila- 
tation symptoms  predominate  (see  page  801).  This  condition  is  fol- 
lowed by  a  rapidly  progressing  collapse. 

The  diagnosis  presents  no  difficuUy,  especially  if  the  black  blood 
vomited  at  frequent  intervals  is  accompanied  by  the  symptoms  of 
toxemia  mentioned  above.     The  only  condition  with  which  it  could 
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possibly  be  confused,  is  acute  dilatation  of  the  stomach.  In  this,  the 
vomitus  is  thin  and  brownish  and  the  symptoms  of  collapse  appear 
much  more  rapidly.  The  enormous  swelling  of  the  upper  abdomen, 
with  displacement  of  the  lower  viscera  and  interference  with  respira- 
tion, are  also  important  diagnostic  signs  of  acute  dilatation. 

3.  Acute  Gastric  Dilatation. — This  condition  was  formerly  con- 
sidered to  be  a  very  rare  complication,  but  more  recent  observation 
has  shown  it  to  occur  comparatively  frequently.  This  later  view  is 
the  result  of  closer  observation  and  earlier  diagnosis.  The  generally 
accepted  theory  of  etiology  is  that  it  is  the  result  of  a  paralysis  of  the 
muscles  of  the  stomach  wall,  either  of  central  or  local  origin,  and  may 
follow  any  abdominal  operation,  especially  those  upon  the  gallbladder 
and  kidney. 

The  earliest  and  most  common  symptom  is  nausea  and  vomiting. 
This  may  begin  soon  after  recovery  from  the  anesthesia,  increasing 
in  severity  in  proportion  to  the  degree  of  dilatation.  In  other  cases 
it  may  not  begin  until  the  second  or  third  day  following  the  opera- 
tion. 

The  vomiting  can  be  distinguished  from  the  ordinary  postoperative 
vomiting  by  the  gradual  increase  in  the  quantity  of  fluid.  Enormous 
quantities  of  thin,  bro^vnish,  sour  fluid  are  vomited.  The  emesis  is 
accompanied  by  symptoms  of  collapse.  The  upper  half  of  the  abdomen 
is  at  the  same  time  much  distended  and  tympanitic  on  percussion.  The 
temperature  is  either  normal  or  subnormal,  the  pulse  increased  in  fre- 
quency, and  the  urine  either  greatly  diminished  or  there  is  complete 
suppression.  The  heart  is  displaced  upward  (see  Fig.  558)  by  the  greatly 
dilated  stomach.  Percussion  over  the  precordium  and  left  side  of  the 
chest  shows  a  marked  tympanitic  note.  The  displacement  of  the  heart 
and  left  lung  is  the  cause  of  the  rapid,  weak  pulse,  the  cyanosis,  and 
dyspnea  so  characteristic  of  these  cases.  Through  the  stomach-tube,  an 
enormous  quantity  of  brownish  fluid  escapes,  great  improvement  occur- 
ring after  gastric  lavage.  The  change  in  contour  of  the  upper  half  of 
the  abdomen,  and  the  decreased  area  of  tympany  after  every  expulsion 
of  vomitus,  show  that  this  fluid  is  not  free  in  the  peritoneal  cavity. 
Many  of  the  milder  cases  recover  spontaneously,  although  the  majority 
end  fatally  unless  speedy  relief,  by  gastric  lavage,  etc.,  is  given. 

The  differentiation  of  vomiting  due  to  acute  postoperative  gastric 
dilatation  from  that  due  to  postoperative  septic  peritonitis  and  post- 
operative ileus  is  made  as  follows : 

When  vomiting  occurs  after  the  first  twelve  hours,  it  may  be  (a)  the 
result  of  the  anesthetic;  (b)  due  to  an  acute  gastric  dilatation;  (c)  due  to 
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an  acute  duodenal  obstruction  (gastromesenteric  ileus);  {d)  due  to  a 
postoperative  ileus;  {e)  due  to  a  beginning  general  peritonitis.  How  can 
we  differentiate  these  five  postoperative  conditions?  If  the  vomiting  is 
due  to  the  anesthetic,  it  should  begin  to  diminish  in  frequency  during  the 
second  twelve  hours  after  the  operation.  In  addition,  the  vomitus  con- 
sists simply  of  mu- 
cus   with   a    small       .  ^-. 

amount     of    bile.       i  ^- ^-.      ,  r^ 

There  is  no  abdom-  R  D 

inal  distention,  and 
when  the  high  rec- 
tal tube  is  inserted 
or     an     enema     is 
given,    the    patient 
is  able  to  expel  fla- 
tus.     The    second 
and    third    condi- 
tions,    viz.,     acute 
gastric   dilatation 
and    gastromesen- 
teric  ileus,  cannot 
be  differentiated  so 
that    they  will    be 
considered    togeth- 
er.     In    both     the 
onset  of  vomiting  is 
preceded    by    rest- 
lessness.   The  vom- 
iting begins  within 
twelve    to    twenty- 
four    or     thirty-six 
hours  after  the  ope- 
ration.    One  of  the 
most  characteristic 
symptoms  of  these 
cases  of  acute  gas- 
tric or  duodenal  dilatation  is  the  vomiting  of  large  quantities  (from  8  to 
i6  ounces)  of  a  sour,  brownish  fluid.     Then  in  a  short  time  as  large  a 
quantity  of  the  same  fluid  is  vomited,  apparently  without  much  effort. 
The  patient's  general  condition  is  one  of  great  anxiety  and  prostration. 


Fig.  558. — Outline  of  Acutely  Dilated  Stomach  on  Abdominal  Wall. 
Note  how  far  the  great  curvature  lies  below  the  umbilicus  and  how 
the  fundus  pushes  up  the  diaphragm.  Displacements  of  the  intestine  in  a 
downward  direction  and  of  the  left  dome  of  the  diaphragm  in  an  upward 
direction  cause  an  increased  area  of  tympany  in  the  upper  half  of  the  ab- 
domen and  the  other  symptoms  described  on  page  800  characteristic  of 
acute  gastric  dilatation.  RD,  right  dome  of  diaphragm;  LD,  left  dome  of 
diaphragm;  ASSp,  anterior  superior  spine  of  ilium;   P,  pubes. 
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The  lips  are  cyanotic,  extremities  cold  and  clammy.  The  respirations 
are  labored  and  shallow  and  the  pulse  rapid  and  small. 

In  addition  to  the  vomiting  of  large  quantities  of  brownish,  sour  fluid 
and  the  rapid  onset  of  collapse  symptoms,  examination  of  the  abdomen 
and  the  insertion  of  a  high  rectal  tube,  combined  or  not  with  the  adminis- 
tration of  an  enema,  will  soon  clear  up  the  diagnosis.  In  acute  gastric 
or  duodenal  dilatation  the  upper  abdomen,  from  the  umbilicus  upward,  is 
greatly  distended,  and  percussion  shows  a  marked  tympanitic  note.  The 
area  of  tympany  extends  upward  to  such  an  extent  that  there  is  scarcely 
a  trace  of  cardiac  dullness  or  of  pulmonary  resonance  (Fig.  558).  This 
displacement  of  the  heart  as  the  result  of  the  pushing  upward  of  the 
diaphragm  by  the  distended  stomach  explains  the  cyanosis,  dyspnea,  and 
feeble  heart  action.  The  lower  abdomen  is  not  distended,  as  in  a  begin- 
ning postoperative  ileus,  nor  is  there  rigidity  and  tenderness  present,  as 
would  be  the  case  in  a  postoperative  peritonitis.  If  the  symptoms  are  the 
result  of  an  acute  gastric  dilatation,  rapid  improvement  will  follow  the 
lavage  of  the  stomach.  If  the  symptoms  recur,  as  is  often  the  case,  re- 
peated lavage  will  again  give  relief.  If  the  high  rectal  tube  is  passed  or 
an  enema  given  in  acute  gastric  dilatation,  flatus  or  feces  will  be  expelled. 
In  postoperative  ileus  and  peritonitis  there  is  early  and  absolute  obstruc- 
tion, no  feces  or  gas  being  obtained  through  the  use  of  rectal  tubes  or 
enemas. 

In  the  fourth  condition,  viz.,  postoperative  ileus,  the  vomiting  is  in 
smaller  quantities  and  not  accompanied  by  such  an  amount  of  dyspnea, 
cyanosis,  and  collapse  symptoms  in  the  early  hours  as  in  gastric  dilatation. 
The  abdomen  is  more  uniformly  distended  and  negative  results  are  ob- 
tained with  enemata  and  the  insertion  of  high  rectal  tubes.  In  post- 
operative peritonitis  the  abdomen  is  not  distended  as  early  as  in  ileus,  but 
it  is  uniformly  rigid  and  tender  and  the  pulse  becomes  more  rapid  from 
hour  to  hour.  Enemata  and  the  high  rectal  tube  also  yield  negative 
results,  as  in  ileus.  In  both  ileus  and  peritonitis  the  vomiting  is  never 
in  as  large  quantity  nor  so  brown  and  sour  as  in  acute  dilatation  and 
is  more  frequently  repeated,  gradually  becoming  stercoraceous. 


POSTOPERATIVE  ILEUS. 
This  subject  has  attracted  considerable  attention,  and  various  divis- 
ions have  been  suggested.     The  one  hitherto  accepted  by  the  majority 
of  surgeons  has  been  that  of  MikuHcz  into: 

(a)  Mechanical. 

(b)  Dynamic. 


POSTOPERATIVE   ILEUS.  803 

Finney^  has  recently  suggested  what  seems  to  be  a  better  classifi- 
cation; his  division  is  as  follows : 

(a)  Mechanical. 

(b)  Septic. 

(c)  Dynamic. 

While  the  distinction  is  very  often  impossible,  the  diagnostic  fea- 
tures are  generally  as  follows: 

Mechanical  ileus  is  characterized  by  later  onset,  visible  peristalsis, 
and  severe  cohcky  abdominal  pains.  The  abdominal  distention  is 
asymmetrical,  and  at  first  there  is  no  change  in  the  pulse  or  tempera- 
ture. Later  the  condition  is  characterized  by  persistent  vomiting  and 
constipation. 

Septic  ileus  is  often  masked  by  the  general  signs  of  septicemia, 
thus  differing  in  its  chnical  aspect  from  that  of  mechanical  ileus. 

A  dynamic  ileus  develops  as  the  result  of  a  paralysis  of  the  intestinal 
muscles,  with  few  of  the  signs  of  obstruction  and  none  of  the  signs  of 
septicemia.  The  difficulty  of  differentiating  an  acute  ileus  from  an 
acute  peritonitis  is  apparent,  and  the  later  the  case  is  seen,  the  more 
difficult  does  this  differentiation  become,  for  advanced  cases  of  obstruc- 
tion are  almost  always  comphcated  by  peritonitis.  In  both  conditions 
the  leukocytes  are  increased,  and  in  both  the  opsonic  content  of  the  blood 
is  very  high.  In  favor  of  the  diagnosis  of  obstruction  are  a  rapid, 
feeble  pulse;  ashy,  pinched  countenance;  rapid  distention  of  the  ab- 
domen, which  is  not  board-like;  increased  peristalsis;  early  and 
severe  vomiting,  soon  becoming  fecal;  severe,  cramp-hke  pain  referred 
to  the  umbihcal  region,  and  absence  of  fever. 

In  some  cases  of  postoperative  obstruction  no  symptoms  appear 
until  weeks  or  months  after  the  operation.  The  symptoms  are  usually 
due  to  bands  or  adhesions.  The  diagnosis  in  these  cases  presents 
no  difficulty.  The  symptoms  of  obstruction  appear  in  a  patient  who 
has  previously  been  subjected  to  an  abdominal  operation. 

There  are  other  cases  in  which  adhesions  following  an  operation 
result  in  incomplete  obstruction.  In  this  class,  especially  frequent 
after  appendiceal  operations,  the  patients  present  a  variety  of  symp- 
toms. The  patient  may  complain  simply  of  coHcky  pains,  accompanied 
by  more  or  less  abdominal  distention  and  constipation.  In  other 
cases  there  is  the  history  of  cohcky  pains,  accompanied  by  nausea 
and  vomiting,  recurring  at  irregular  intervals.  A  form  of  postopera- 
tive ileus  of  the  mechanical  type,  to  be  especially  mentioned,  is  stran- 
gulation of  a  loop  of  intestine  in  a  postoperative  hernial  opening.  This 
may  occur  months  or  years  subsequent  to  an  operation. 

1  "Annals  of  Surgery,"  June,  1906. 
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Gastromesenteric  Ileus. — A  number  of  cases  have  been  described 
by  Finney,  Codman,  Albrecht  and  others  of  a  postoperative  complication 
which  has  been  called  gastromesenteric  ileus.  Undoubtedly  many  cases 
of  so-called  acute  dilatation  of  the  stomach  are  in  reality  cases  of  gastro- 
mesenteric ileus,  but  these  two  conditions  cannot  be  differentiated 
clinically.  In  gastromesenteric  ileus  there  is  obstruction  to  the  lumen  of 
the  duodenum  by  the  root  of  the  mesentery  and  its  contained  superior 
mesenteric  vessels.  Whether  this  duodenal  dilatation  is  primary  or 
secondary  to  the  gastric  dilatation  has  not  been  determined. 


POSTOPERATIVE  PERITONITIS. 

The  occurrence  of  peritonitis  as  a  postoperative  complication  is  com- 
paratively infrequent  at  the  present  time.  The  symptoms  and  diag- 
nosis do  not  differ  in  any  respect  from  those  occurring  in  peritonitis 
complicating  disease  or  injury  of  any  of  the  abdominal  viscera,  that  is,  not 
following  operation  (see  page  258). 

The  chief  diagnostic  points  are  the  same  as  those  following  perfora- 
tion of  a  viscus,  etc.,  as  given  on  page  262 :  (a)  Cohcky  pains,  gradually 
increasing  in  severity;  (b)  uniform  muscular  rigidity,  and  tenderness  on 
pressure  over  the  abdomen ;  (c)  rapidly  increasing  distention ;  (d)  gradu- 
ally rising  pulse-rate,  reaching  140  to  160,  or  even  higher  at  the  end 
of  twenty-four  hours;  (e)  absolute  constipation,  regardless  of  cathar- 
tics or  enemas;  (/)  sunken  eyes;  anxious  expression,  subnormal  tem- 
perature, general  cyanosis,  cold  and  clammy  extremities,  dry,  coated 
tongue,  diminished  secretion  of  urine,  vomiting  and  hiccough,  often 
persistent. 

The  symptoms  which  should  attract  the  most  attention  are  the 
rapidly  increasing  pulse-rate,  the  condition  of  the  abdomen,  and  the 
complete  obstipation,  neither  feces  nor  flatus  being  passed,  even  with  the 
aid  of  the  high  rectal  tube  or  high  enemata. 

RENAL  COMPLICATIONS. 

Both  ether  and  chloroform  have  an  irritant  effect  upon  the  normal 
kidneys.  A  large  number  of  observers  have  found  that  in  about  25 
per  cent,  of  all  cases  the  administration  of  either  of  these  anesthetics 
is  followed  by  the  appearance  of  albumin  and  of  hyaline  and  granular 
casts  in  the  urine.  This  condiiton  of  renal  irritation  lasts  only  from 
one  to  four  days,  as  a  rule,  and  does  not  give  rise  to  any  postoperative 
symptoms. 

Cases,  however,  have  been  reported  by  Frankel  and  others  where 
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prolonged  (two  to  three  hours)  administration  of  chloroform  has  been 
followed  in  eight  to  ten  days  by  death.  In  such  cases  the  chloroform 
caused  marked  fatty  degeneration  of  the  heart  muscle,  as  well  as  of 
the  hepatic  and  renal  parenchyma. 

It  has  also  been  found  ^  that  during  the  administration  of  ether  to 
animals,  the  excretion  of  nitrogenous  substances  is  practically  abolished. 

The  question  which  is  of  direct  interest  in  respect  to  postoperative 
renal  complications  is.  Do  ether  and  chloroform  have  any  ill  effects 
upon  the  diseased  kidney?  There  is  some  difference  of  opinion  in 
regard  to  this  question.  There  are  some  surgeons  who  beheve  that 
it  is  perfectly  safe  to  give  ether  to  nephritic  patients.  The  majority, 
however,  believe  that  the  administration  of  nitrous  oxid  gas  or  of  chloro- 
form is  not  followed  by  renal  complications  in  those  previously  suffering 
from  such  disease.  Ether  may,  on  the  other  hand,  be  given  to  a  large  per- 
centage of  patients  suffering  from  nephritis  of  the  more  chronic  type  and 
not  be  followed  by  any  mild  or  graver  signs  of  irritation. 

In  a  certain  percentage  of  cases  there  is  indisputable  clinical  evi- 
dence that  various  forms  of  renal  comphcations  may  occur  after  opera- 
tion.    This  often  takes  place  when  least  expected. 

The  various  clinical  forms  of  such  complications  are: 

1.  Mild  uremic  symptoms,  such  as  (a)  nausea  and  vomiting  (pro- 
longed many  days  after  this  common  postoperative  symptom  should 
have  ceased);  {b)  headache;  (c)  diminished  quantity  of  urine,  con- 
taining variable  amounts  of  albumin  and  casts,  and  decrease  in  urea 
percentage. 

2.  Grave  uremic  symptoms — such  as  convulsions,  restlessness, 
deHrium,  and  coma.  The  secretion  of  urine  may  be  practically  abolished 
or  it  may  contain  the  various  constituents  so  characteristic  of  uremia 
under  non-operative  conditions.  These  may  be  blood,  hyaline,  gran- 
ular, and  epithehal  casts,  renal  epithehum,  large  quantities  of  albumin, 
and  a  very  small  amount  of  urea. 

Postoperative  renal  complications  usually  appear  within  twenty- 
four  to  forty-eight  hours  after  the  anesthesia.  They  may  occur  in  the 
following  classes  of  patients : 

1.  As  an  acute  exacerbation  of  a  latent  nephritis,  which  had  not 
been  recognized  before  operation. 

2.  As  an  acute  nephritis  developing  in  a  patient  who  had  been 
previously  known  to  have  a  chronic  nephritis,  either  latent  or  active. 

3.  As  a  reflex  anuria  of  one  kidney  (see  page  428),  following  opera- 
tions upon  the  opposite,  especially  nephrectomy  or  nephrotomy. 

1  "British  Medical  Journal,"  Sept.  9,  1905. 
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The  diagnosis  in  all  of  these  classes  of  cases  can  only  be  made: 
(a)  by  excluding  other  conditions  which  might  give  rise  to  postopera- 
tive nausea,  vomiting,  delirium,  etc.;  (b)  by  the  previous  history  of 
the  case  as  to  urinary  findings;  (c)  by  the  examination  of  the  urine 
both  quantitatively  and  qualitatively. 


CIRCULATORY  COMPLICATIONS. 

Thrombosis  and  Embolism. — Postoperative  compHcations,  at 
times  of  the  gravest  character,  may  be  the  result  of  a  thrombosis  of  an 
adjacent  vein,  which  has  occurred  either  prior  to  such  operation  or  has 
developed  subsequently  to  it.  In  the  former  condition  we  speak  of 
a  preoperative  and  in  the  latter  of  a  postoperative  thrombosis.  If 
the  phlebitis  is  of  a  non- suppurative  type,  the  condition  may  give  rise 
to  local  signs,  such  as  pain  and  swelling,  or  it  may  cause  any  of 
the  forms  of  emboHc  pulmonary  complications  spoken  of  on  page  795, 
viz.,  infarcts,  pneumonia,  embolism,  and  pleuritis.  If  the  phlebitis 
is  of  the  septic  or  suppurative  type  the  cHnical  picture  is  more  like 
that  of  a  septicopyemia  with  the  formation  of  metastatic  foci  of  septic 
infarction  or  embolism. 

The  non-suppurative  type  of  postoperative  thrombosis  is  compara- 
tively frequent.  Cordier^  in  a  recent  paper  states  that  it  occurs  in  about 
2  per  cent,  of  all  abdominal  operations.  It  is  most  common  after 
appendectomy,  herniotomy,  salpingectomy,  oophorectomy,  and  hyster- 
ectomy. It  occurs  even  when  the  primary  condition  has  been  an  asep- 
tic one.  Gangrene  of  the  affected  Hmb  has  never  occurred.  In  the 
majority  of  cases  either  the  right  or  left  femoral  or  saphenous  veins 
are  affected  or  the  veins  of  both  sides. 

In  a  number  of  cases  the  mesenteric  or  pelvic  veins  or  those  of  the 
abdominal  wall  are  afifected. 

Clinically  these  cases  of  phlebitis  appear  in  one  of  two  forms: 

1.  A  variable  time  after  operation,  usually  from  the  seventh  to  the 
fourteenth  day,  the  patient  may  suddenly  show  the  signs  of  pulmonary 
emboHsm  described  on  page  795,  viz.,  dyspnea,  cyanosis,  rapid  pulse, 
etc.  These  are  the  cases  in  which  either  a  diagnosis  of  phlebitis  was 
not  made,  on  account  of  the  depth  of  the  vein  involved,  or  the  clinical 
picture  of  a  phlebitis  was  not  recognized. 

2.  The  phlebitis,  with  the  resultant  thrombosis,  appears  about  the 
tenth  to  fourteenth  day.  It  causes  pain  referred  to  the  saphenous 
or  other  veins  involved.    Accompanying  the  pain  there  is  tenderness 

*"  Jour.  Amer.  Med.  Assoc,"  1905,  p.  1792. 
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over  the  course  of  the  vein,  and  the  latter  can  be  felt  (if  the  saphenous 
is  involved)  as  a  firm,  tender  cord. 

If  the  femorals  are  involved,  there  is  usually  quite  marked  swelling 
of  the  entire  limb,  the  edema  being  of  a  firm  character,  and  the  skin 
glossy  and  pale  (formerly  termed  phlegmasia  alba  dolens).  At  times, 
all  of  the  superficial  veins  are  quite  prominent  and  thrombosed. 

The  diagnosis  in  these  cases  of  postoperative  thrombosis  is  usually 
not  difiicult,  if  veins  like  the  saphenous  or  femoral  are  involved.  In 
the  other  veins  a  diagnosis  before  the  occurrence  of  embolic  symptoms 
is  impossible. 


MISCELLANEOUS  POSTOPERATIVE  COMPLICATIONS. 
Postoperative  Eruptions. — (a)  Surgical  Scarlatina. — This  sub- 
ject has  been  thoroughly  reviewed  by  Dr.  Alice  Hamilton.^  It  may 
occur  after  almost  any  operation,  in  both  adults  and  children.  It 
does  not  differ  clinically  from  ordinary  scarlatina  except  in  the  follow- 
ing particulars: 

1.  It  is  especially  apt  to  attack  adults. 

2.  The  period  of  incubation  is  shorter  than  that  of  ordinary  scar- 
latina. 

3.  The  eruption  begins  at  the  wound  or  in  some  other  unusual  place. 

4.  The  throat  symptoms  are  either  mild  or  absent. 

5.  Desquamation  occurs  at  an  earher  period. 

In  the  majority  of  cases  reported  in  the  Hterature  as  surgical  scar- 
latina, the  eruption  was  either  due  to  sepsis  or  to  erysipelas.  The 
latter  is  especially  apt  to  be  puzzHng  to  differentiate,  if  it  begins  in  the 
throat  as  an  angina. 

{b)  Septic  Rashes. — This  greatly  resembles  a  surgical  scarlatina, 
but  can  be  differentiated  from  it  by  the  accompanying  symptoms  of 
septicemia.  The  eruption  is  usually  a  diffuse  erythema,  is  accompanied 
by  a  marked  rise  in  temperature,  rapid  pulse,  restlessness,  etc.  It 
usually  lasts  only  a  few  days.  In  children  it  appears  even  in  mild 
cases  of  sepsis,  and  frequently  the  eruption  is  the  only  symptom  present. 
There  are  usually  no  changes  in  the  wound  even  in  the  graver  cases. 
In  these  cases  the  symptoms  of  septicemia  (page  615)  accompany  the 
eruption. 

The  following  are  some  of  the  points  which  may  help  in  distin- 
guishing a  septic  from  a  scarlet  fever  rash: 

^  "American  Journal  of  Med.  Sciences,"  1904. 
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1.  The  premonitory  febrile  symptoms  are  usually  absent,  the  rash 
being  the  first  thing  noticed  in  most  cases. 

2.  The  distribution  of  the  rash  is  irregular;  it  appears  often  simul- 
taneously all  over  the  body,  and  not,  as  in  scarlet  fever,  on  the  neck 
and  face  first. 

3.  There  are  no  throat  symptoms,  except  in  those  cases  where  the 
wound  is  in  the  throat. 

4.  The  pyrexia  is  high  and  of  the  septic  type,  with  often  marked 
intermissions. 

(c)  Drug  Eruptions  and  Poisoning. — These  may  either  be  local, 
as  the  result  of  the  action  on  the  skin  of  the  field  of  operation,  or  there 
may  be  more  generalized  eruption.  They  are  frequent  after  the  use 
of  bichlorid  of  mercury,  carbohc  or  sahcylic  acids,  or  any  preparation 
containing  iodin. 

The  locaHzed  eruption  is  either  a  fine  pustular  one,  or  there  are 
all  the  signs  of  an  acute  dermatitis.  The  more  generalized  eruptions 
are  usually  of  the  erythematous  type,  often  accompanied  by  intense 
pruritus. 

The  occurrence  of  postoperative  symptoms  of  iodoform,  carbolic 
acid,  or  of  bichlorid  poisoning  are  so  rare  at  the  present  time  that  they 
require  no  special  mention,  being  fully  described  in  the  text-books  on 
therapeutics  and  materia  medica. 


DIABETIC  COMPLICATIONS. 

These  are  of  the  utmost  importance,  and  may  be  of  various  forms. 

1.  A  latent  diabetes  may  be  aroused  into  activity. 

2.  A  previously  existing  diabetes  may  be  greatly  intensified  and 
cause  most  serious  comphcations.  Glycosuria  has  been  found  to  occur 
in  normal  individuals  after  operations.  The  sugar  is,  however,  transi- 
tory and  is  so  shght  in  amount  as  to  have  no  clinical  significance. 
The  usual  forms  in  which  postoperative  diabetic  complications  appear, 
are  {a)  as  a  gangrene  of  the  edges  of  the  wound  or  of  a  limb  with  early 
evidences  of  marked  sepsis;  (b)  as  a  coma  accompanied  by  pulmonary 
edema  and  resulting  fatally  within  a  few  days  after  the  operation; 
(c)  as  a  marked  glycosuria,  which  gradually  subsides  without  giving 
rise  to  any  general  symptoms. 

The  development  of  these  diabetic  complications  must  always  be 
borne  in  mind,  not  only  in  those  whose  urine  was  known  to  contain 
a  trace  or  a  larger  quantity  of  sugar  before  the  operation,  but  in  every 
patient  above  middle  age.     A  preoperative  urinary  examination  must 
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always  include  the  test  jor  sugar.  The  diagnosis  of  a  diabetic  coma 
must  be  made  by  excluding  other  causes  for  the  coma,  such  as  a  post- 
operative uremia  or  anuria,  or  gangrene,  and  by  finding  sugar  or  diacetic 
acid  in  the  urine. 


POSTOPERATIVE  PAROTITIS. 

This  occurs  most  frequently  after  abdominal  operations,  and  is 
often  described  as  a  cceliac  parotitis.  It  may  also  appear  as  a  compli- 
cation of  inflammatory  affections  of  the  abdominal  viscera. 

The  parotid  gland  of  one  or  both  sides  is  almost  invariably  involved. 
The  inflammation  may  be  (a)  of  a  simple  type,  Hke  that  occurring  in 
the  epidemic  form  of  parotitis  (mumps);  (b)  abscess  formation  may 
take  place;  (c)  gangrene  of  the  parenchyma  may  occur.  The  diag- 
nosis is  not  difficult.  The  appearance  after  an  abdominal  operation 
of  a  swelling,  just  in  front  of  and  below  the  ear,  accom^panied  by  tender- 
ness and  fever,  is  quite  characteristic.  If  suppuration  or  gangrene 
occur,  the  local  signs  are  correspondingly  more  marked. 


STATUS  THYMICUS. 
This  peculiar  complication  of  anesthesia  has  been  recognized  for 
some  time.  After  the  administration  of  chloroform,  death  has  suddenly 
occurred,  accompanied  by  symptoms  of  cardiac  and  respiratory  paralysis. 
In  the  autopsies  on  these  cases,  usually  children,  a  general  hyperplasia 
of  the  lymphatic  structures  has  been  found.  The  thymus  gland  is 
markedly  enlarged  and  from  this  finding  the  condition  first  received 
its  name. 


ACUTE  THYROIDISM. 

This  is  a  compHcation  occurring  after  thyroidectomy.  The  symp- 
toms are  a  great  rise  in  temperature  (103°  to  108°  F.),  high  pulse-rate, 
face  flushed,  restlessness,  and  at  times  delirium  and  coma. 

The  condition  may  be  only  a  transitory  one,  or  it  may  result 
fatally. 

POSTOPERATIVE  HYSTERIA. 
This  requires  no  special  description.    The  diagnosis  of  the  various 
forms,  in  which  this  protean  affection  may  appear,  does  not  differ  in 
any  manner  from  the  recognition  of  hysteria  occurring  under  other 
circumstances  than  as  a  postoperative  condition. 


CHAPTER  VIII. 

METHODS  OF  EXAMINATION. 

Blood  Examination  as  an  Aid  to  Surgical  Diagnosis.^ 

The  methods  most  frequently  employed  are:  (i)  Counting  the  red 
blood-cells  and  observing  their  shape,  size,  coloring,  etc.  (2)  Estimat- 
ing the  percentage  of  hemoglobin  and  determining  the  color  index.  (3) 
Counting  the  leukocytes  and  the  differential  leukocyte-count.  (4)  De- 
termining the  specific  gravity  of  the  blood  and  its  freezing-point  (cryos- 
copy).  (5)  Search  for  parasites  in  the  blood  (malaria).  Blood  cultures 
in  septicemia,  etc.  (6)  Determination  of  the  coagulation  time  of  the 
blood.  (7)  The  agglutination  reactions,  e.  g.,  typhoid.  (8)  Special 
cell  reactions,  e.  g.,  iodophilia.     (9)  Determination  of  the  opsonic  index. 

The  technic  of  all  of  the  above  methods  is  purposely  omitted  in  this 
chapter,  owing  to  the  fact  that  it  is  so  fully  described  in  the  various  books 
upon  the  subject  of  clinical  diagnosis. 

I  and  2.  The  number  of  red  cells  in  a  cubic  millimeter  of  the  blood, 
their  shape,  coloring,  etc.,  and  the  percentage  of  hemoglobin  should  al- 
ways be  determined  in  cases  where  there  is  apparent  anemia  or  in  in- 
fections of  the  subacute  or  chronic  type.  The  actual  physical  condition 
of  the  patient  can  be  better  estimated  and  an  obscure  internal  hemorrhage 
may  be  diagnosed  before  changes  are  observed  in  the  peripheral  vessels. 
An  unsuspected  pernicious  anemia  may  be  discovered  by  its  typical  blood 
findings.  With  the  progressive  lowering  of  the  percentage  of  hemoglobin, 
operative  procedures  become  more  hazardous. 

If  the  patient's  percentage  of  hemoglobin  is  below  fifty,  the  question  of 
whether  or  not  an  operation  shall  be  performed  must  be  carefully  con- 
sidered. In  such  individuals  the  processes  of  healing  are  very  much 
slower  than  normal,  the  coagulation  time  is  greatly  delayed,  and  the  risk 
of  postoperative  shock  is  great. 

3.  The  leukocyte-count  in  surgical  cases  is  very  important,  and  one 
should  make  such  a  count  wherever  possible.  The  normal  average,  as 
generally  accepted,  is  7500  leukocytes  per  cubic  millimeter  of  the  blood. 

(A)  Increase,  or  Leukocytosis. — This  may  occur  physiologically  in 
blood  concentration  and  peripheral  stasis.     A  physiologic  increase  also 

^The  section  upon  blood  examination  was  written  by  Dr.  D.  L.  Schram,  of  Chicago. 
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occurs  during  digestion  and  pregnancy.  Mechanical  and  thermal  in- 
fluences will  also  increase  the  count.  All  of  these  conditions  must  be  con- 
sidered in  estimating  the  value  of  a  leukocyte-count. 

Pathologic  leukocytosis:  This  occurs,  first,  in  inflammations  and 
infections;  second,  in  serious  and  hemorrhagic  exudates;  third,  in  intoxi- 
cations; fourth,  in  malignant  tumors;  fifth,  in  certain  parasitic  diseases 
such  as  trichinosis. 

The  cause  of  leukocytosis  is  the  activity  of  the  bone-marrow  and  the 
other  blood-forming  organs,  in  their  effort  to  protect  the  organism  against 
a  noxious  invader.  It  is  purely  defensive,  and,  in  general,  it  may  be  said 
that  the  degree  of  leukocytosis  is  in  direct  proportion  to  the  activity  of  the 
cells  of  the  body  and  the  invading  infection. 

Degree  of  Leukocytosis.  Intensity  of  Irritant.  Resisting  Power. 

I Marked.  Marked.  Normal. 

2 Slight.  Moderate.  Normal. 

3 flight.  Slight.  Slightly  below  normal. 

4 Absent.  Marked.  Feeble. 

5   Absent.  Feeble.  Normal. 

{B)  Leukopenia. — This  means  a  diminished  number  of  white  blood- 
cells  and  is  of  diagnostic  value  because  it  occurs  in  the  following  condi- 
tions : 

(a)  In  starvation  and  malnutrition.  In  these,  it  is  usually  associated 
with  an  increase  of  lymphocytes.  Cancer  of  the  esophagus  is  the  most 
important  condition  here. 

{h)  Short  but  extreme  variations  of  temperature,  both  heat  and  cold. 

(c)  Infectious  diseases,  such  as  typhoid,  influenza,  measles,  and  closed 
tuberculous  lesions. 

{d)  Blood  diseases,  such  as  pernicious  and  splenic  anemia.  Any 
severe  anemia  may  cause  such  a  change. 

{e)  Drugs,  such  as  ergot,  tannic  acid,  sulfonal,  atropin,  and  agaracin- 

(C)  Hyperleukocytosis. — This  is  a  relative  term,  because  there  is  no 
sharp  line  between  an  extremely  high  degree  of  leukocytosis  (200,000) 
and  a  true  leukemia.  A  very  high  count,  however,  must  be  either  con- 
sidered as  a  good  reaction  in  a  severe  infection  (see  infectious  leukocytosis 
on  page  817). 

{D)  Difjerential  Leukocyte-count. — Attention  has  been  recently  called 
by  Gibson^  to  the  value  of  the  differential  leukocyte-count  in  surgical 
cases,  especially  those  due  to  infection.  Normally  the  percentage  of  each 
variety  of  leukocyte,  as  given  by  Cabot,^  in  the  blood  of  healthy  adults  is  : 

*  "Annals  of  Surgery,"  April,  1906.  *  Cabot:  "Clinical  Examination  of  Blood." 
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(  Small  lymphocytes 20 

^      i  Large  lymphocytes 4 

(b)  Polynuclear  neutrophiles 62 

(c)  Polynuclear  eosinophiles 0,5 

(d)  Polynuclear  basophiles 0.25 

Sahli  estimates  the  number  of  polynuclear  neutrophiles  at  70  to  72  per 
cent.  Sondern's  average  for  polynuclear  neutrophiles  in  the  normal  blood 
is  68  per  cent.     Gibson  has  adopted  75  per  cent,  as  a  working  average. 

The  method  of  estimating  the  different  kinds  of  leukocytes  is  readily 
accomplished  by  staining  a  film  of  dried  blood  by  the  Ehrlich,  Wright/ 
or  Zolhkoffer^  stains.  The  apph  cation  of  this  differential  leukocyte- 
count  to  surgical  diagnosis  will  be  referred  to  on  page  823. 

4.  Specific  Gravity  of  the  Blood. — The  specific  gravity  of  the  blood 
has  little  significance  except  in  its  relation  to  the  degree  of  blood  concen- 
tration and  hemoglobin  content. 

Determination  of  the  freezing-point  of  the  blood,  or  cryoscopy,  is  of 
considerable  service  in  determining  the  functional  capacity  of  the  kidneys 
(see  page  835). 

5.  Parasites  in  the  Blood. — (a)  The  first  and  most  important  of 
these  is  the  plasmodium  of  malaria.  One  must  always  keep  this  in 
mind,  and  the  parasite  should  be  carefully  sought  after  in  intermittent 
fevers  and  obscure  temperatures,  especially  if  the  spleen  is  enlarged. 
(See  technic  in  works  on  hematology.)  (b)  Parasites  of  filariasis,  re- 
lapsing fever,  Rocky  Mountain  fever,  trypanosomiasis,  should  be  con- 
sidered, (c)  Blood  cultures  in  pyemias  and  septicemias  of  all  varieties 
should  be  made  and  the  variety  of  infecting  organism  should  be  deter- 
mined as  an  indication  for  prognosis  and  treatment.  (See  works  on 
bacteriology.) 

6.  Coagulation  Time  of  the  Blood. — It  is  important  to  study  the 
rapidity  of  the  blood  coagulation  outside  the  body,  despite  the  fact  that  it 
presents  many  differences  from  coagulation  within  the  body.  The  time 
of  coagulation  depends  upon  temperature,  the  nature  of  the  receiving 
vessel,  whether  rough  or  smooth,  whether  the  blood  comes  from  a  deep 
incision  or  a  superficial  cut,  and  the  length  of  time  the  drop  is  allowed  to 
remain  in  contact  with  the  wound.  The  coagulation  time  will  vary  ac- 
cording as  the  blood  is  forced  out  or  allowed  to  well  up.  The  last  drops 
from  a  wound  clot  more  quickly  than  the  first  drops.  The  time  of  co- 
agulation is  shorter  in  the  morning  than  later  in  the  day.  Foods  affect 
the  coagulation  also,  so  tests  should  not  be  made  directly  after  taking 

^  Cabot:  "Clinical  Examination  of  Blood."  2  gahli:  "Diagnostic  Methods." 
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nourishment.  The  main  point,  then,  is  to  develop  a  uniform  technic, 
and  always  use  the  same  one. 

The  crudest  test  is  to  allow  the  blood  to  drop  on  a  glass  slide  and  test 
coagulation  with  a  needle-point.  A  method  of  considerable  accuracy, 
but  requiring  a  microscope,  is  that  with  the  apparatus  of  Russel  and 
Brodie  modified  by  Boggs.^ 

In  surgery  the  knowledge  of  the  time  of  coagulation  of  the  blood  is 
very  important  in  operative  work.  The  average  coagulation  time  is  two 
to  eight  minutes. 

In  hemophilia  the  time  may  be  delayed  to  one  hour;  in  purpuric 
conditions  and  secondary  or  symptomatic  hemophilia,  to  thirty  minutes 
or  more.  In  dropsical  conditions  it  is  especially  important,  as  the  time 
here  is  very  much  delayed.  Other  conditions  are  jaundice  and  alco- 
holism, cirrhosis  of  the  liver,  and  many  anemias.  The  time  is  usually 
shortened  in  inflammatory  conditions  and  infections  generally  where 
there  is  a  leukocytosis. 

7.  Agglutination  Reactions. — Under  this  heading  special  att^^ntion 
is  called  to  the  Widal  reaction  in  typhoid  fever.  This  agglutination  test 
offers  a  very  useful  aid  in  cases  in  which  a  continuous  temperature  is 
present  with  no  local  findings. 

8.  Special  Cell  Reactions  (e.  g.,  lodophilia) . — If  the  leukocytes 
in  acute  infections  are  stained  with  the  following  solution:  iodin,  i.o; 
potass,  iodid,  3.0;  water,  100. o;  and  gum  arabic,  5.0 — the  polynuclear 
cells  will  be  found  to  contain  brownish  granules.  This  change  is  not 
found  in  the  normal  blood,  and  if  it  be  found,  indicates  the  presence  of 
pus  even  though  the  leukocyte  count  should  be  normal.  There  is  no  re- 
lation between  the  degree  of  suppuration  and  the  intensity  of  the  reaction. 

9.  Opsonins  and  the  Opsonic  Index. — The  school  of  Metchnikoff 
believed  that  the  leukocyte  was  the  only  element  of  the  blood  actively  con- 
cerned in  the  phagocytosis  of  microorganisms.  It  attributed  everything 
to  the  white  blood-corpuscle,  and  did  not  consider  that  the  blood-fluid 
took  any  active  part  in  the  phenomenon. 

In  the  early  part  of  1903,  Wright  and  Douglas,  of  St.  Mary's  Hospital, 
London,  approached  the  problem  of  phagocytosis.  They  separated 
the  corpuscular  from  the  fluid  elements  of  the  blood.  That  is  to  say, 
they  obtained  leukocytes  suspended  in  a  neutral  medium  instead  of  in 
the  blood-plasma,  and  the  blood-plasma  (or  blood-serum)  free  from 
leukocytes  or  erythrocytes.  They  prepared  also  an  emulsion  of  staphy- 
lococci in  normal  salt  solution,  and  found  that,  if  they  brought  together 
only  the  leukocytes  and  the  staphylococci,  practically  no  phagocytosis 

'  "Johns  Hopkins  Hosp.  Bulletin,"  July,  igo;. 
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occurred,  but  that  the  addition  of  blood-plasma  (or  blood-serum)  to 
the  leukocytes  and  the  staphylococci  effected  some  change,  so  that 
phagocytosis  did  occur.  The  obvious  deduction  was  that  the  leu- 
kocyte by  itself  was  impotent,  and  further  that  the  blood-plasma  con- 
tained some  substance  which  was  essential  to  the  attainment  of  phago- 
cytosis. 

Using  ingenious  methods  of  their  own,  they  investigated  the  blood- 
plasma  in  order  to  determine  the  characters  of  this  phagocytic  element, 
and  the  following  are  the  most  important  of  their  conclusions : 

1.  The  substance,  so  essential  to  phagocytosis,  does  not  act  upon 
the  leukocytes  (as  a  stimulant  to  the  leukocytes,  for  example),  but  it 
combines  with  the  microorganism^ and  prepares  them  for  phagocytosis; 
hence  the  name  opsonin^  from  o^sono,  I  cater  for,  I  prepare  victuals 
for.  The  conception  of  the  mode  of  action  is  that  the  opsonins  are 
carried  in  the  lymph  to  the  nest  of  microbes  which  are  responsible  for 
the  morbid  process;  that  they  chemically  unite  with  the  microorganisms, 
and  that  then,  and  not  until  then,  the  leukocytes  have  the  power  of 
enveloping  and  destroying  these  microorganisms.  Thus  it  follows 
that  the  amount  of  phagocytosis  which  is  observed  is  a  measure  of  the 
quantity  of  opsonins  present  in  any  particular  plasma,  and  does  not 
represent  the  vital  activity  of  the  leukocytes. 

2.  The  opsom'ns  in  a  normal  serum  are  almost  completely  destroyed 
by  heating  for  ten  minutes  at  60°  C. 

3.  The  opsonins  have  been  shown  to  be  distinct  from  the  bacter- 
iolysins,  the  agglutinins,  and  the  antitoxins. 

Moreover,  as  shown  by  Bulloch  and  Mestern,  the  opsonins  have  a 
high  degree  of  specificity.  For  example,  the  blood  of  a  person  may 
contain  half  the  normal  quantity  of  opsonins  necessary  to  combat  a 
tuberculous  infection  such  as  tuberculous  cystitis,  and  yet  contain  a 
normal  amount  of  opsonins  that  have  to  do  with  an  invasion  of  staphy- 
lococci, such  as  causes  furunculosis. 

Wright  and  Douglas  have  shown  by  a  striking  experiment  how 
invariable  a  factor  the  leukocyte  really  is.  They  obtained  leukocytes 
both  from  an  immunized  patient  and  also  from  a  normal  individual. 
To  a  specimen  of  each  of  these  they  added  some  normal  serum,  and 
also  some  staphylococci,  and  allowed  phagocytosis  to  take  place.  They 
then  found  that  in  the  presence  of  normal  serum,  the  leukocytes  of  the 
immunized  patient  took  up  just  as  many  staphylococci  as  the  normal 
leukocytes  in  the  presence  of  the  same  normal  serum.  They  next  took 
two  portions  of  a  suspension  of  normal  leukocytes  to  which  had  been 
added  some  staphylococci,  and  mixed  with  one  of  these  portions  some 
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serum  from  the  immunized  patient,  and  with  the  other  some  normal 
serum,  and  allowed  phagocytosis  to  take  place.  They  then  found  that 
the  leukocytes,  to  which  had  been  added  the  serum  from  the  immunized 
patient,  took  up  about  one-half  as  many  staphylococci  as  did  the  leu- 
kocytes to  which  the  normal  serum  had  been  added.  This  affords 
striking  testimony  that  the  leukocyte  is  an  indifferent  or  a  constant 
factor  in  the  phenomenon  of  phagocytosis.  The  amount  of  phagocytosis 
observed,  therefore,  represents  the  quantity  of  opsonins  present  in  the 
blood.  So  far  as  we  can  tell  at  present,  the  plasma  has  nothing  to  do 
with  the  ''quahty"  of  the  leukocytes. 

Technic. — If  we  wish  to  measure  the  quantity  of  opsonins  present 
in  the  blood  of  a  man  suffering  from  furunculosis,  which  is  almost 
always  due  to  the  staphylococcus  pyogenes,  we  require : 

1.  A  drop  or  two  of  blood  from  the  patient,  and  a  drop  or  two  from 
a  normal  person,  from  each  of  which  we  can  easily  obtain  sufficient 
serum  for  our  estimation. 

2.  An  emulsion  of  staphylococci  in  salt  solution. 

3.  Leukocytes  washed  free  from  their  plasma. 

We  draw  up  in  a  capillary  pipet  equal  quantities  of  the  patient's 
serum,  the  staphylococcus  emulsion,  and  the  leukocytes;  thoroughly 
mix  all  three,  and  having  sealed  the  mixture  in  the  capillary  tube,  place 
it  in  an  incubator  at  37°  C. 

With  a  second  capillary  pipet  we  again  carry  out  precisely  the  same 
operations,  except  that  instead  of  the  patient's  serum  we  use  normal 
serum.  This  is  incubated  for  the  same  length  of  time.  An  ordinary 
blood-film  is  made  from  each  tube  at  the  expiration  of  the  fifteen  minutes' 
incubation.  These  films  are  appropriately  stained,  and  then  examined 
microscopically  with  an  oil-immersion  lens.  Numerous  leukocytes  are 
seen,  in  the  protoplasm  of  which  He  few  or  many  staphylococci.  The 
number  of  staphylococci,  taken  up  by  say  40  leukocytes,  is  counted. 
Let  us  say  that  in  the  film  prepared  with  the  patient's  serum  we  count 
80  staphylococci  in  the  40  leukocytes.  The  average  per  leukocyte  is 
then  11"  or  2.  This  figure  is  known  as  the  "phagocytic  index"  of 
the  leukocyte.  We  then  count  the  number  of  staphylococci  taken  up 
by  the  40  leukocytes  in  the  film  prepared  with  the  normal  serum;  let 
us  say  we  count  160  staphylococci;  if  we  divide  Yir"  we  get  the  "normal 
phagocytic  index"  for  this  particular  experiment,  namely,  4. 

In  each  of  these  preparations  the  leukocytes  and  the  emulsion  of 
staphylococci  are  constant  factors;  the  only  variable  factor  is  the  blood- 
serum. 

The  amount  of  phagocytosis  depends  upon  the  quantity  of  opsonins 
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present.  It  follows,  therefore,  that  the  comparison  between  the  two 
phagocytic  indices  above  recorded,  is  a  comparison  between  the  quantity 
of  opsonins  present  in  the  blood-serum  of  a  diseased  person  and  in  that 
of  a  normal  person.     The  actual  ratio  in  this  case  is  2  :  4  or  0.5  :  i ;  the 
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Fig-  5  so -—Thoma-Zeiss  Blood-counting  Apparatus. 
/I,  Melangeur;  B,  counting-chamber,  seen  from  above;  C   profile  of  counting-chamber;   D,  microscopic  pic- 
ture of  a  portion  of  ruled  field  with  blood-cells;    £,  white  counter. 

latter  figure  is  the  normal  ''opsonic  index,"  and  0.5  is  the  abnormal 
opsonic  index  of  a  patient  who  is  the  subject  of  a  staphylococcus  infec- 
tion, namely,  furunculosis. 

When  we  say  that  a  patient  has  an  opsonic  index  of  0.5  to  staphy- 
lococcus, we  mean  that  his  blood-plasma  contains  but  half  the  normal 
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quantity  of  those  opsonins  which  are  essential  to  combating  a  staphy- 
lococcal infection  successfully.  Moreover,  it  seems  probable  that  this 
deficiency  was  antecedent  to  the  infection  or,  in  other  words,  it  has  made 
the  infection  possible. 

Value  of  the  Opsonic  Index  and  Opsonic  Treatment.— The 
practical  value  of  the  opsonic  index  is  relatively  less  than  its  theoretical 
value,  since  many  factors  must  be  taken  into  consideration.  The  great 
technical  difficulties  and  the  exact  identification  of  the  particular  organ- 
ism, as  well  as  the  great  confusion  in  mixed  infection,  have  limited  its 
use.  In  surgical  tuberculosis  it  has  no  advantage  over  other  methods. 
In  pus  infection,  especially  the  subacute  and  chronic  forms,  an  indication 
for  treatment  may  be  arrived  at  by  careful  study. 

SPECIAL  BLOOD  DIAGNOSIS. 
(A)  General  Infections. — i.  Pneumonia. — A  leukocytosis  reaching 
as  high  as  50,000  to  60,000  is  quite  common  in  this  disease.  The  leuko- 
cytosis is  composed  of  polynuclear  neutrophiles.  A  normal  leukocyte- 
count  with  a  relative  increase  of  the  polynuclear  neutrophiles  indicates  a 
severe  infection  and  reduced  resistance. 

2.  Typhoid  Fever. — In  this  condition  a  normal  leukocytosis  or  even  a 
leukopenia  is  the  rule.  This  is  of  great  aid  in  distinguishing  typhoid  from 
pyogenic  infections.  Complications  which  cause  a  rapid  increase  in  the 
number  of  white  corpuscles  are  as  follows :  intestinal  perforation,  cystitis, 
parotitis,  nephritis,  cholecystitis,  pulmonary  complications,  typhoid 
periostitis  and  osteomyelitis. 

3.  ^Diphtheria. — A  fair  neutrophiliac  leukocytosis  is  present.  Myelo- 
cytes are  also  frequently  found,  but  are  of  no  diagnostic  value. 

4.  Scarlet  Fever. — In  this  condition  the  blood  shows  a  leukocytosis 
with  a  high  number  of  eosinophils,  which  serves  to  distinguish  this 
eruptive  fever  from  septic  rashes,  etc.,  in  which  the  polynuclear  neu- 
trophiles predominate  and  the  eosinophils  are  relatively  low. 

5.  Measles.— A  low  leukocyte-count  serves  to  distinguish  this  erup- 
tion from  septic  or  drug  rashes. 

6.  German  Measles. — Same  as  measles. 

7.  Mumps.— A  moderate  leukocytosis  which  is  increased  when  com- 
plications such  as  orchitis  are  present. 

8.  Pertussis.— A  very  high  lymphocytosis  is  present  and  is  quite 
characteristic. 

9.  Vaccinia,  Variola,  and  Varicella.— AW  of  these  have  a  moderate 

leukocytosis. 

10.  Acute  Articular  Rheumatism.— In  uncomplicated  cases  there  is 
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usually  a  slight  polynuclear  neutrophilic  leukocytosis  (about  15,000), 
which  persists  as  long  as  there  is  fever  and  exudation. 

11.  Erysipelas. — In  this  there  is  a  very  high  leukocytosis  of  the  typical 
septic  variety,  viz.,  a  great  increase  in  the  neutrophils.  The  mast  cells 
are  likely  to  be  increased  in  all  cutaneous  eruptions,  including  the  septic 
rashes  like  erysipelas,  but  this  increase  has  no  significance. 

12.  Septicemia. — This  is  characterized  by  the  rapid  development  of 
severe  anemia  and  a  high  degree  of  leukocytosis.  Blood  cultures  may 
contain  the  causal  organism. 

13.  Tetanus. — This  has  a  moderate  leukocytosis. 

14.  Meningitis. — In  epidemic  meningitis  there  is  always  a  marked 
leukocytosis. 

15.  Syphilis. — Many  investigators  have  recently  tested  the  efficiency 
of  the  Wasserman  test  and  find  this  reaction  present  in  90  per  cent,  of  all 
cases  of  syphilis  in  whatever  stage.  A  very  simple  method  is  given  by  Lee 
and  Whittemore  in  the  Boston  Medical  and  Surgical  Journal,  April  i, 
1909.  In  general,  it  may  be  said  that  the  blood  findings  in  syphilis  are  of 
slight  value  in  identifying  the  disease,  but  valuable  in  determining  the 
stage  and  condition  of  the  patient.  A  low  hemoglobin  estimation  and 
high  1  ymphocyte-count  early  would  indicate  a  severe  infection;  a  high 
leukocytosis,  that  the  patient  is  beyond  the  early  stage;  marked  changes 
in  the  leukocyte  varieties,  as  myelocytes,  that  the  late  and  severe  infec- 
tions are  present.  A  pernicious  anemia-like  picture  also  indicates  a 
severe  infection. 

Tuberculosis. — Agglutinative  reactions  of  Arloing  and  Courmont, 
are  present  in  from  40  to  60  per  cent.,  but  are  complicated  and  offer  no 
exceptional  advantages.  Anemia  of  a  secondary  type  is  present.  The 
leukocyte-count  is  normal  with  a  tendency  to  lymphocytosis.  An  in- 
crease in  the  neutrophils  would  indicate  secondary  infection.  In  in- 
fections of  the  serous  membranes,  especially  the  peritoneum  and  men- 
inges, an  increase  in  the  number  of  leukocytes  is  often  present. 

(B)  Local  Infections. — Circumscribed  suppuration  usually  shows  a 
leukocytosis.  Illustrations  of  such  abscess  formation  are  furuncles, 
felon,  paronychia,  panaritium,  parotid  abscess,  subphrenic,  neck  ab- 
scesses, etc.  Some  of  the  forms  of  abscess  formation  require  special 
mention,  as  follows* 

Special  Varieties  of  Abscess  Formation. — Appendicitis. — In  this 
condition  the  leukocyte-count  aftords  valuable  aid  for  us  both  as  to  the 
diagnosis  of  the  condition,  as  well  as  to  the  stage  of  the  pathologic  process. 
The  count  should  be  made  at  regular  intervals,  say  every  hour  or  two, 
in  all  cases,  and  compared  with  the  symptoms  and  general  condition  of 
the  patient. 
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The  following  are  general  conclusions  from  actual  cases,  according  to 
Cabot: 

1.  There  are  no  changes  in  the  red  cells,  except  the  anemia  of  chronic 
cases. 

2.  Coagulation  slow,  but  the  fibrin  is  always  increased  in  pus  cases. 

3.  As  in  all  infections,  the  very  mild  and  very  septic  cases  show 
no  leukocytosis. 

4.  Catarrhal  appendicitis  is  rarely  accompanied  by  leukocytosis. 
An  increase  from  12,000  to  14,000  is  a  rare  exception. 

5.  An  increasing  leukocytosis  is  an  evidence  of  a  spreading  process. 
It  should  be  closely  watched  and  never  disregarded.  This  is  of  far 
more  significance  than  the  actual  number  of  cells. 

6.  A  low  count,  8,000  to  11,000,  means  one  of  several  things: 

(a)  A  mild  case. 

(b)  A  very  severe  case  in  which  the  resistance  of  the  organism  is 
diminished. 

(c)  An  abscess  thoroughly  walled  off. 

After  the  abscess  has  become  walled  off  the  count  usually  remains 
stationary  or  slightly  decreases.  If  the  count  rapidly  increases  after 
such  a  condition,  it  means  that  the  abscess  has  ruptured  into  the  perito- 
neal cavity.  Such  a  rupture  may  not,  however,  be  accompanied  by  an 
increase,  but  sometimes  by  a  rapid  fall  of  the  leukocyte-count. 

7.  In  the  majority  of  cases  the  abscess  is  not  completely  walled  off, 
and  a  moderately  fluctuating  leukocytosis  is  found. 

When  the  leukocytosis  increases  slowly  and  steadily,  the  case  is 
increasing  in  severity,  as  a  rule. 

When  a  leukocytosis  of  18,000  to  25,000  is  maintained,  it  means 
a  localized  large  abscess. 

8.  Size  of  leukocytosis: 

(a)  Catarrhal,  usually  below  12,000. 

(b)  Acute  diffuse  appendicitis  without  pus,  11,000  to  22,000. 

(c)  Gangrenous  appendicitis,  usually  20,000  or  more. 

(d)  When  pus  distends  the  appendix  the  count  is  high,  20,000  or 
over. 

When  an  acute  perforation  occurs  into  the  free  peritoneal  cavity, 
the  leukocytosis  may  fall  temporarily;  if  a  reaction  on  the  part  of  the 
body  takes  place,  a  rapid  increase  follows;  if  no  reaction  takes  place, 
there  is  no  increase. 

Differential  Diagnosis.— The  leukocytosis  of  appendicitis  will  differ- 
entiate the  following  conditions : 

(a)  Intestinal  colic  and  the  crises  of  locomotor  ataxia. 
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(b)  Impaction  of  feces. 

(c)  Gallstone  colic  and  renal  colic,  if  no  infection  is  present. 

(d)  Ovarian  and  pelvic  neuralgic  pains. 

(e)  Floating  kidney. 

(/)  Extrauterine  pregnancy — this  does  cause  a  leukocytosis  at  times, 
however. 

Acute  and  Chronic  Salpingitis  and  Pelvic  Peritonitis.— These 
cause  the  same  changes  as  found  in  appendicitis,  and  the  blood-count 
is  of  value  only  in  distinguishing  them  from  non- septic  conditions. 

Infection  of  the  Gallbladder  and  Bile-passages. — Exactly  the 
same  may  be  said  of  these  as  of  pelvic  infection  and  appendicitis.  The 
blood  is  only  of  value  to  estabhsh  the  fact  of  infection  and  pus  forma- 
tion, but  is  of  little  value  in  differentiating  it  from  other  abscesses. 

Osteomyelitis  has  a  high  leukocytosis  which  is  extremely  valuable 
in  differentiating  it  at  an  early  stage  from  rheumatism  or  the  prodromes 
of  infective  disease,  especially  smallpox. 

Infections  of  the  Serous  Membranes. — Pleural,  Pericardial,  and 
Peritoneal. — This  is  almost  always  accompanied  by  a  leukocytosis. 
The  degree  of  leukocyte  increase  is  extremely  variable,  and  varies 
from  normal  to  40,000,  and  even  higher.  It  is  not  always  possible  to 
differentiate  the  serous  and  dry  inflammations  from  the  suppurative, 
as  the  latter  may  not  have  a  higher  leukocytosis  than  other  varieties. 

The  leukocyte  count  is,  however,  valuable  in  the  following  condi- 
tions : 

(a)  To  differentiate  peritonitis  from  (i)  obstruction  (non-mahgnant), 
(2)  malignant  disease,  (3)  hysteria,  malingering,  etc.  A  leukocytosis 
speaks  in  favor  of  an  inflammatory  process. 

(b)  From  tuberculous  infection,  which  has  no  leukocytosis. 
Gastro-intestinal    Tract.^ — Gastric    ulcer    causes    an    increasing 

anemia  with  a  moderate  leukocytosis.     Of  diagnostic  value  excepting 
in  complications. 

(a)  Perforation,  a  rapid  rise  in  the  leukocyte-count  is  usual. 

(b)  Hemorrhage,  often  an  increase  of  leukocytosis.  In  chronic 
hemorrhagic  cases  the  picture  may  simulate  a  pernicious  anemia. 

Duodenal  Ulcer. — Same  as  in  ulcer  of  stomach  proper. 

Acute  Gastro-intestinal  Affections. — A  fairly  well-marked  leukocytosis 
is  the  rule. 

Chronic  Digestive  Disturbances. — As  a  rule,  no  leukocytosis  and  no 
digestion  leukocytosis. 

^  Visceroptosis  has  no  effect  upon  the  blood  itself,  but  may  cause  toxemias,  etc.,  which 
produce  blood  changes. 
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Intestinal  Obstruction. — According  to  Bloodgood,  the  leukocyte- 
count  here  is  valuable.  Within  a  few  hours  the  leukocytes  rise  rapidly. 
If  obstruction  is  partial,  the  counts  are  between  14,000  and  16,000; 
if  complete,  usually  20,000  or  more.  The  higher  the  count  and  the 
shorter  the  duration,  the  greater  the  probability  of  gangrene.  If  the 
count  shows  20,000  within  the  first  twenty-four  hours,  the  chances  are 
that  gangrene  is  present.  On  the  second  day  the  count  does  not  change 
much.  Then  if  gangrene  or  peritonitis  occurs  the  count  begins  to 
fall;  otherwise  the  count  remains  high  until  the  fourth  or  fifth  day,  when 
the  leukocytes  gradually  fall,  whatever  the  condition  of  the  abdomen. 
If  after  three  days  of  obstruction  the  count  is  still  over  20,000  the  prog- 
nosis is  good.  If  the  count  is  below  15,000  the  probability  is  that 
gangrene,  peritonitis,  or  fatal  auto-intoxication  has  occurred. 

Surgical  Conditions  of  the  Liver. — The  coagulation  time  of  the 
blood  is  reduced  in  all  conditions  affecting  the  function  of  the  liver. 
This  is  especially  true  if  jaundice  is  present,  when  the  hemorrhage 
from  an  operative  procedure  may  be  uncontrollable.  Usually  the  cap- 
illary vessels  are  the  worst  ones. 

Gallstones,  when  no  infection  is  present,  cause  little  or  no  change. 
A  slight  leukocytosis  is  sometimes  found.  During  a  colic  this  may  be 
slightly  increased,  but,  as  a  rule,  not  to  be  compared  with  the  leuko- 
cytosis of  infectious  processes.  All  infectious  processes  of  the  Hver 
and  bile-passages  cause  a  marked  leukocytosis;  for  example,  cholangitis, 
cholecystitis,  abscess,  thrombosis,  and  infections  of  the  blood-vessels. 
This  is  valuable  in  differentiating  them  from  typhoid,  grippe,  etc., 
which  may  simulate  these  conditions. 

Diseases  of  the  Pancreas.— Acute  pancreatitis  and  hemorrhagic 
pancreatitis  show  a  fair  increase  in  the  leukocyte-count,  which  will  help 
to  distinguish  them  from  the  ordinary  pains  of  indigestion,  etc. 
Chronic  pancreatitis  shows  no  such  change,  a  low  percentage  of 
hemoglobin  being  the  only  help  in  a  diagnostic  way  that  may  be 
present. 

Urinary  System.— Infections  cause  a  leukocytosis.  This  is  the 
only  distinguishing  feature,  and  aids  in  determining,  for  instance, 
when  pus  is  present  in  calculous  obstruction,  and  helps  fix  indica- 
tions for  an  operation. 

The  same  holds  true  in  all  kidney  and  bladder  affections.  The 
determination  of  the  functional  capacity  of  the  kidneys  by  means  of  the 
phloridzin  and  indigo-carmin  tests,  and  by  determining  the  freezing- 
point  of  the  blood,  will  be  described  elsewhere  (see  page  852). 

Nervous    System.— The  blood  examination  is  of  little  value  m 
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diagnosing  diseases  of  the  nervous  system  directly,  as  few  characteristic 
conditions  are  produced. 

Injuries,  infections,  and  all  suppurations  increase  the  number 
of  leukocytes,  so  that  they  help  to  estabhsh  the  presence  of  an  obscure 
abscess,  for  instance,  or  differentiate  it  from  a  tumor.  The  leukocyte- 
count  is  of  value  in  detecting  maHngering  and  hysteria  in  many  cases. 

Malignant  Disease. — Blood  examinations  in  mahgnant  tumors 
sometimes  afford  substantial  aid  in  locating  and  determining  the  rapidity 
of  growth  and  the  degree  of  malignancy,  the  presence  of  ulceration  and 
secondary  infection,  as  well  as  of  repeated  internal  hemorrhages,  when 
carefully  considered  together  with  the  symptoms. 

The  blood  as  a  whole  shows  the  picture  of  a  secondary  anemia, 
that  is,  the  reduction  in  the  hemoglobin,  and  the  blood-cells  are  in  about 
the  same  proportion. 

Occasionally  the  blood-destroying  power  or  mahgnancy  of  the  tumor 
is  so  great  that  the  picture  of  a  pernicious  anemia  is  produced. 

In  most  cases  the  coagulation  time  is  normal  or  increased.  When 
sloughing  is  present,  it  becomes  more  rapid.  When  an  inflammatory 
reaction  occurs  around  the  tumor,  the  fibrin  may  be  greatly  increased. 
The  red  cells  are  usually  smaller  in  size,  pale,  and  are  easily  destroyed. 

The  hemoglobin  in  cancer  cases  will  average  50  per  cent,  or  lower. 

The  color  index  is  almost  invariably  below  i. 

The  leukocyte  changes  in  cancer  are  important  and  depend  on  the 
following  conditions: 

I.  On  the  position  of  the  growth. 

(a)  When  the  tumor  is  situated  in  the  esophagus  or  cardia,  the 
leukocytes  may  be  diminished.  It  is  in  this  situation  that  the  pernicious 
type  of  anemia  is  frequent.  When  the  leukocytes  are  increased,  it  is 
fair  to  assume  the  presence  of  these  growths  in  other  locations,  or  that 
extensive  sloughing  is  taking  place. 

(b)  Cancer  of  the  uterus  and  of  the  stomach,  especially  if  hemorrhages 
are  taking  place,  show  a  high  leukocyte-count. 

(c)  Malignant  tumors  of  the  kidney,  thyroid,  and  pancreas  almost 
always  cause  a  high  leukocytosis. 

11.  Size.  Everything  else  being  equal,  tumors  of  the  parenchy- 
matous organs  and  viscera  cause  greater  leukocytosis  than  the  slower 
growing  epitheliomatous  and  scirrhus  varieties.  For  example,  cancers 
of  the  skin,  lip,  scirrhus  of  the  breast,  etc.,  cause  a  low  leukocyte-count, 
while  tumors  of  the  liver  and  kidney  produce  very  large  ones,  as  these 
tumors,  as  a  rule,  grow  to  be  of  large  size. 

III.  Cancer  of  the  bones  and  blood-forming  organs  may  give  a 
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blood-picture  depending  on  the  blood-function  of  these  organs.  For 
instance,  large  numbers  of  myelocytes,  eosinophils,  and  intermediate 
cells  may  be  present,  in  some  respects  simulating  leukemia,  so  offering 
valuable  aid  in  locating  metastasis  in  bones,  etc. 

Sarcoma.— The  blood  in  this  condition  is  of  about  the  same  impor- 
tance as  in  carcinoma,  with  the  exception  that  the  changes,  as  a  rule,  are 
greater. 

IV.  Anemias. —Tnmsiry  anemias,  as  chlorosis,  pernicious  anemia, 
and  the  typical  blood  diseases,  leukemia,  Hodgkin's  disease,  and  splenic 
anemia,  have  positive  diagnostic  changes,  the  value  of  which  is  self- 
evident  in  all  surgical  cases,  a  description  of  which  can  be  found  in  any 
work  on  hematology. 

The  secondary  anemias  are  of  great  surgical  importance  and  occur 
under  widely  different  conditions.  They  are  characterized  by  a  decrease 
in  both  red  and  white  cells;  the  hemoglobin,  however,  is  less  in  percent- 
age than  the  red  cells;  that  is,  there  is  a  color-index  of  less  than  i.  The 
leukocytes  may  be  increased  or  decreased  in  number,  depending  upon 
the  cause. 


THE  VALUE  OF  THE  DIFFERENTIAL  LEUKOCYTE-COUNT. 

The  paper  of  Gibson^  previously  referred  to  (page  8ii)  is  a  valuable 
contribution  to  the  value  of  this  diagnostic  method.  Every  surgeon  who 
has  had  occasion  to  try  this  method  since  the  publication  of  the  article 
of  Gibson  agrees  with  the  latter  that  the  real  value  of  the  polynuclear 
count  lies  in  "the  relative  disproportion  oj  the  polynuclear  percentage  to 
the  total  leukocytosis.''  Gibson  believes  that  "with  a  moderate  rise  of  the 
total  leukocytosis  there  should  be,  in  favorable  cases,  a  moderate  rise  of 
the  polynuclear  cells  only,  showing  that  the  infection  is  localized  and  ab- 
sorption is  hmited.  On  the  other  hand,  if  there  is  only  a  moderate  leuko- 
cytosis with  a  notable  increase  in  the  polynuclear  cells,  it  indicates  almost 
unquestionably  that  there  is  either  a  severer  form  of  lesion  or  less  resist- 
ance to  absorption,  or  that  both  conditions  exist."  His  conclusions  will 
be  quoted  in  full." 

The  differential  leukocyte-count  is  of  value  chiefly  in  indicating 
fairly  consistently  (i)  the  existence  of  suppuration  or  gangrene,  as 
evidenced  by  an  increase  of  the  polynuclear  cells  disproportionately 
high  as  compared  to  the  total  leukocytosis. 

(2)  The  greater  the  disproportion,  the  surer  are  the  fmdings,  and 

^  "Annals  of  Surgery,"  April,  1906. 

^  For  further  details,  the  reader  is  referred  to  the  original  article. 
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in   extreme   disproportions   the   method   has   proved   itself  practically 
infaUible. 

(3)  As  the  relative  disproportion  between  the  leukocytosis  and  the 
percentage  of  polynuclear  cells  is  of  so  much  more  value  than  the  findings 
based  on  a  leukocyte-count  alone,  this  latter  method  should  be  abandoned 
in  favor  of  the  newer  and  more  reliable  procedure. 

(4)  The  negative  findings,  showing  no  relative  increase  or  even 
an  actual  decrease  of  the  proportion  of  the  polynuclear  cells,  while 
of  less  value,  shows  with  rare  exceptions  the  absence  of  the  severer  forms 
of  inflammation. 

(5)  In  its  practical  applications,  the  method  is  of  more  frequent 
value  in  the  interpretation  of  the  severity  of  the  lesions  of  appendicitis 
and  their  sequela. 

Value  of  the  Ordinary  Leukocyte-count  in  Differential  Diag- 
nosis.— I.  When  we  are  dealing  with  an  obscure,  deep-seated  disease 
when  hemorrhage  can  be  excluded,  the  presence  of  a  persistent 
leukocytosis  suggests  suppuration  or  malignant  disease,  rather  than 
tuberculosis  or  syphihs,  for  example,  and  excludes  any  simple  func- 
tional or  hysterical  affection.  The  absence  of  leukocytosis,  however, 
does  not  exclude  malignant  disease,  though  it  makes  suppuration  very 
unlikely. 

II.  Between  malignant  disease  and  suppuration,  if  the  other  signs 
and  symptoms  do  not  decide,  there  may  be  nothing  in  the  blood  to 
decide.  In  decided  pyemia  we  may  get  pyogenic  cocci  in  the  blood  by 
culture,  but  a  negative  result  would  not  exclude  a  suppurating  focus. 
The  reaction  of  iodophilia  may  help  to  decide  the  presence  of  pus,  also 
the  increase  of  fibrin  in  the  blood  speaks  for  the  presence  of  pus. 

III.  Between  malignant  disease  and  hemorrhage,  a  marked  anemia 
favors  hemorrhage,  as  the  anemia  of  cancer  is  slow  to  develop.  The 
leukocytes  give  no  special  aid. 

IV.  Between  cancer  and  ulcer  of  the  stomach,  if  there  has  been  no 
recent  hemorrhage,  leukocytosis  favors  cancer,  but  its  absence  is  of  no 
weight  either  way.  In  cancer  the  hemoglobin  steadily  decreases, 
while  in  ulcer  it  fluctuates — increasing  between  hemorrhages,  and 
dropping  immediately  after  one. 

The  presence  of  a  digestion  leukocytosis  speaks  for  ulcer,  but  if  any 
degree  of  catarrh  and  glandular  degeneration  is  present  it  would  also 
be  absent  in  ulcer. 

V.  Between  cancer  of  the  liver  and  bile-ducts,  on  the  one  hand,  and 
simple  gallstone  colic  or  obstruction,  on  the  other,  the  presence  of  a 
leukocytosis  favors  cancer,  and  we  must  bear  in  mind  that  gallstones 
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with  cholangitis  may  raise  the  leukocyte-count  as  much  or  more  than 
in  cancer.  Simple  cysts  or  echinococcus  cysts  cause  no  leukocytosis, 
nor  does  syphihs  of  the  hver. 

VI.  The  appearance  in  the  blood  of  large  numbers  of  eosinophiles, 
myelocytes,  and  nucleated  rods  will  arouse  the  suspicion  of  metastasis 
in  the  bones. 

VII.  If  the  leukocytosis  disappears  with  the  removal  of  the  growth 
and  then  reappears,  we  may  look  for  recurrence  of  the  growth. 

VIII.  A  steadily  increasing  leukocytosis  in  a  case  of  mahgnant 
disease  points  to  a  rapidly  growing  tumor  or  the  occurrence  of 
metastasis. 

IX.  Between  mahgnant  disease  and  pernicious  anemia,  the  diagnosis 
will  rest  on  the  following  points : 

Malignant  Disease.  Pernicious  Anemia. 

Color  index  and  volume  index.  .Low — less  than  i.  Usually  above  i. 

Leukocytosis Usually  increased.  Diminished. 

Lymphocytes Relatively  decreased.  Increase  in   active  num- 

ber. 

Average  size  of  red  cell Usually  below  normal,  7.5.  Often      increased,      and 

great     variation      in 
size. 

Nucleated  red  cells If    present,    the    normoblast       Normoblasts  the  minority 

type    predominates.  — megaloblasts     fre- 

quent. 

X.  Between  a  mahgnant  and  a  benign  tumor,  the  presence  of  a 
leukocytosis  will  speak  against  its  being  benign. 

XI.  When  we  suspect  a  tumor  and  no  actual  increase  in  the  whole 
count  is  present,  the  increase  of  the  polymorphonuclear  variety  will 
have  the  same  significance  as  a  leukocytosis. 

Tuberculosis  in  a  general  way  may  be  stated  to  cause  a  gradual  loss 
of  hemoglobin  and  red  cells,  producing  the  typical  secondary  anemia. 
The  leukocytes  are  usually  not  increased  when  secondary  infection  is 
absent,  and  this  is  valuable  in  diagnoses. 

There  are  many  exceptions  to  this  rule,  however,  such  as: 

Meningeal  tuberculosis — leukocytosis  7,000  to  30,000. 

Bone  tuberculosis — often  a  shght  increase. 

Genital  tuberculosis — ^a  leukocytosis  is  rather  the  rule. 

Syphilis. — The  blood-findings  offer  httle  information  to  the  surgeon 
for  diagnostic  purposes — except  possibly  the  fact  that  the  increasing 
lymphocytosis  would  indicate  a  late  stage  and  its  non-contagious  stage. 
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THE  ESTIMATION  OF  BLOOD-PRESSURE  IN  SURGICAL  CASES. 

Blood- pressure. — The  determination  of  blood-pressure  has  assumed 
such  practical  importance  that  every  surgeon  should  be  familiar  with 
the  use  of  the  appropriate  instruments. 

Of  the  latter  there  are  a  number  of  different  kinds.  The  one  which 
is  most  easily  employed  at  the  bedside  or  operating  table  is  the  Riva- 
Rocci  sphygmomanometer,  as  modified  by  Cook  and  Briggs  (see 
Fig.  16).  For  details  as  to  its  use,  the  reader  is  referred  to  special 
treatises  on  the  subject  of  blood-pressure.  Experimental  and  clinical 
observations  by  Crile,  Gushing,  Cook,  Janeway,^  and  others  have  shown 
that  the  estimation  of  blood-pressure  is  of  great  value  from  both  a  di- 
agnostic and  therapeutic  standpoint  in  the  following  surgical  conditions: 

During  Surgical  Operations. — To  be  of  value  a  determination 
should  be  made  every  five  minutes,  the  pulse-rate  being  recorded  on  a 
chart.  Ether,  even  in  large  amounts,  seldom  produces  a  significant 
fall  in  blood-pressure.  Chloroform  is  usually  accompanied  by  a 
marked  fall  in  blood-pressure  in  69  per  cent.,  and  a  moderate  fall  in 
18.9  per  cent,  of  the  cases,  according  to  Blauel. 

An  initial  rise  in  blood-pressure  follows  any  cutting  operation,  while 
the  irritation  of  large  nerve-trunks  causes  a  much  greater  reflex  rise 
of  blood-pressure. 

The  opening  of  the  peritoneal  cavity  is  at  first  followed  by  a  sharp 
rise,  but  there  is  a  subsequent  fall  in  blood-pressure  dependent  on  the 
duration  of  the  operation  and  the  amount  of  exposure  and  manipulation 
of  the  viscera. 

Blood-pressure  in  Surgical  Accidents  and  Diseases. — Hem- 
orrhage.— The  loss  of  any  considerable  volume  of  blood,  either  during 
an  operation  or  as  the  result  of  an  accident,  causes  an  immediate  fall 
in  blood-pressure.  It  is  ver}^  difficult  to  draw  any  deductions  after  an 
accident  as  to  whether  the  low  amount  of  blood-pressure  is  the  result 
of  hemorrhage  or  shock.  This  uncertainty  is  due  to  the  fact  that  the 
acute  anemia  causes  a  considerable  degree  of  shock.  One  distinction 
is,  however,  present,  viz.,  that  if  the  bleeding  is  checked  or  ceases  spon- 
taneously, and  is  not  succeeded  by  shock,  the  blood-pressure  will  grad- 
ually rise.  This  latter  condition  is  due  to  the  fact  that  there  is  a  definite 
physiologic  tendency  for  the  blood-pressure  to  return  to  its  level. 

Collapse  and  Shock. — The  term  shock,  according  to  Crile,^  should 

^  Janeway:  "Clinical  Study  of  Blood-pressure."  Cook:  "Jour.  Amer.  Med.  Assoc," 
p.  1 199,  1903. 

^  "Boston  Medical  and  Surgical  Jour.,"  March  5,  1903. 
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be  limited  to  the  condition  (page  792)  in  which  there  is  a  gradual  fall 
in  blood-pressure.  The  term  collapse  should  be  confined  to  those 
cases  in  which  the  essential  phenomenon  is  a  sudden  fall  of  blood-pres- 
sure, due  to  hemorrhages,  injuries  of  the  vasomotor  center,  or  cardiac 
failure.  The  lowering  of  the  blood-pressure  in  shock  is  due  to  repeated 
afferent  impulses  acting  on  the  vasomotor  center  and  causing  exhaus- 
tion of  the  latter. 

In  operations  involving  handhng  or  long  exposure  of  abdominal 
viscera,  after  subcutaneous  injuries  of  the  thoracic  or  abdominal  \'iscera, 
or  in  peripheral  injuries  such  as  follow  a  crushing  force,  there  is  a  steady 
fall  in  blood-pressure  as  a  symptom  of  shock. 

Head  Injuries. — The  marked  rise  in  blood-pressure,  as  an  expres- 
sion of  increased  intracranial  tension  in  head  injuries  or  diseases,  has 
been  referred  to  (page  41). 

The  estimation  of  the  blood-pressure  is  of  considerable  value  in 
connection  with  all  other  general  and  focal  symptoms. 

A  low  blood-pressure,  according  to  Kocher^  and  Gushing,-  may  be 
present  in  concussion  and  in  the  paralytic  stage  of  compression.  A 
marked  rise  in  blood-pressure  follows  any  lesion,  whether  traumatic  or 
non-traumatic,  which  produces  an  increase  of  the  intracranial  pressure 
and  resultant  anemia  of  the  medulla  (page  41). 

The  writer  makes  it  a  practice  to  have  systematic  blood-pressure 
measurements  made  at  regular  intervals  (every  half  hour)  in  cases  of 
head  injuries. 

A  high  blood -pressure  is  present  in  {a)  acute  compression  of  the 
brain  from  sphnters  of  a  depressed  fracture,  or  from  an  extradural  or  sub- 
dural clot;  Q))  in  fractures  of  the  base  of  the  skull;  {c)  in  cerebral 
apoplexy. 

A  high  and  rising  blood-pressure  indicates  progressive  failure  of 
circulation  in  the  medulla  and  an  increasing  hemorrhage. 

Hemorrhage  into  the  anterior  fossa  of  the  skull  has  the  least,  while 
that  into  the  posterior  fossa  has  the  most,  effect  on  general  blood- 
pressure.  Uremic  coma  is  accompanied  by  increased  blood-pressure,  so 
that  this  symptom  cannot  be  utiHzed  to  differentiate  uremic  from  apoplec- 
tic coma. 

Acute  Peritonitis.— The  arterial  tension  rises  in  the  early  stages 
of  acute  peritonitis,  and  this  sharp  rise  in  blood-pressure  may  be  of 
great  value  in  making  a  diagnosis  of  typhoid  perforation  and  other 
forms  of  incipient  peritonitis. 

1  Nothnagel's  "Spec.  Path.  u.  Therap.,"  voL  ix. 

-  "  Amer.  Jour,  of  the  Med.  Sciences,"  1902  and  1903. 
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CYTODIAGNOSIS, 

This  method  of  examination  is  of  increasing  interest  to  surgeons. 
It  consists  in  the  study  of  the  character  and  number  of  the  cellular 
constituents  of  exudates  and  transudates.  For  the  technic  of  this 
method  the  many  special  text-books  should  be  referred  to.^ 

The  conclusions  obtained  should  never  be  employed  as  the  sole 
means  of  making  a  diagnosis.  It  is  and  must  always  remain  a  single 
symptom.     Cytodiagnosis  is,  however,  of  aid  in  the  following  fluids: 

Cerebrospinal  Fluid. — In  epidemic  cerebrospinal  meningitis  the 
fluid  is  at  first  clear,  and  gradually  becomes  more  turbid.  Polynuclear 
neutrophils  predominate  in  all  stages,  but  in  some  the  lymphocytes 
are  in  the  majority. 

In  tuberculous  meningitis,  either  mononuclears  or  polynuclears  pre- 
dominate, usually  the  former.  All  forms  of  purulent  meningitis  of  trau- 
matic or  metastatic  origin  show  microorganisms  and  typical  pus  cells. 

In  tetanus  and  in  cerebral  tumors  there  are  no  cells  in  the  cerebro- 
spinal fluid. 

These  findings  enable  one  to  make  a  differential  diagnosis  of  acute 
spinal  meningitis  from  tetanus,  or  from  the  cerebral  symptoms  of  a 
tumor,  or  from  the  acute  infectious  diseases. 

Pleural  Fluids. — 1.  A  predominance  of  lymphocytes  means  a 
tuberculous  effusion. 

2.  A  predominance  of  polynuclear  neutrophiles  means  an  effusion 
of  an  acute  infectious  origin. 

3.  A  large  number  of  endothehal  cells,  occurring  especially  in  sheets 
or  plaques,  means  a  mechanical  effusion  or  transudate. 

4.  In  neoplasms  of  the  pleura.  Free  tumor  cells  are  often  found 
in  bunches.  The  cells  are  difficult  to  distinguish  from  leukocytes  and 
endothehum,  because  both  of  the  latter  are  also  present  in  the  exudate 
of  a  neoplasm.     Karyokinesis  speaks  for  a  neoplasm. 

There  have  been  too  few  observations  of  joint,  peritoneal,  or  pericar- 
dial fluids  to  draw  anv  conclusions. 


VACCINATION  DIAGNOSTIC  TESTS. 
Closely  allied  to  the  opsonic  estimation  is  the  use  of  toxins  in  the  deter- 
mination clinically  of  the  degree  of  resistance  of  an  individual  to  a  given 
disease.     This  reaction  is  most  often  used  in  tuberculosis.     The  oldest 
and  at  the  present  time  the  most  reliable  method  is  the  use  of  the  old 

^  Sahli:  "Diagnostic  Methods." 
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tuberculin  of  Koch.  Positive  reactions  where  no  tuberculosis  was  present 
have  so  far  failed  when  positive  proof  of  the  presence  of  tuberculosis 
was  sought. 

Theory  of  Causation  for  the  Reaction. — The  reaction  is  best  ex- 
plained on  the  theory  that  during  or  after  the  presence  of  a  tuberculous 
focus  in  the  body  there  are  antibodies  in  the  blood  and  tissues  and  a 
heightened  power  of  the  cells  to  produce  them.  Hence  when  suddenly 
an  increased  quantity  of  toxin  is  injected,  an  intense  reaction  of  resist- 
ance occurs,  locally  and  generally  with  febrile  symptoms.  Reactions 
may  be  very  transient  or  last  over  a  period  of  several  days.  Very  im- 
portant symptoms,  such  as  may  be  interpreted  as  hyperemia,  at  the  site 
of  the  local  lesion,  occur.  The  cough  may  increase,  glands  become 
tender  and  more  swollen,  and  redness  around  an  ulcer  or  sinuses  occur. 

Contraindication. — When  the  evening  temperature  reaches  ioo° 
or  more.  It  is  also  cantraindicated  when  the  patient  has  night-sweats, 
dyspnea,  recent  hemoptysis,  general  glandular  involvement,  meningeal, 
heart  or  kidney  lesions,  also  after  acute  disease,  or  any  unknown  febrile 
reaction. 

Results  and  Statistics. — This  reaction  is  not  specific  for  tuber- 
culosis, but  only  of  the  fact  that  there  is  or  has  been  a  focus  somewhere 
in  the  body.  Healed  foci  usually  do  not  react,  but  may  for  a  long  time 
give  the  reaction.  The  needle  must  be  sterilized  and  the  skin  carefully 
cleansed.  The  reaction  usually  occurs  in  eight  to  twenty  hours,  and  it 
is  best  to  administer  the  tuberculin  during  the  evening  or  late  afternoon. 
The  patient  should  be  kept  in  bed,  preferably  during  the  following 
twenty-four  hours,  and  the  temperature  carefully  recorded  every  two 
hours  during  the  following  two  days  at  least. 

Reaction.— In  a  typical  tuberculin  reaction,  the  patient  begins  to 
feel  ill  about  twelve  to  eighteen  hours  after  the  injection.  This  indisposi- 
tion increases,  and  he  is  willing  to  remain  in  bed. 

Malaise,  headache,  pains  in  the  back,  extremities,  gastric  disturb- 
ances, and  giddiness  are  often  present.  The  temperature  and  pulse 
rise;  the  former,  from  ioo°  F.  to  as  high  as  105°  or  more  in  very  severe 
cases.  This  method  should  be  used  only  as  a  last  resort,  and  only 
after  all  physical  and  laboratory  methods  have  been  exhausted. 

Dosage.— The  dose  necessary  to  produce  a  reaction  in  a  healthy  in- 
dividual is  variously  stated,  but  o.oi  c.c.  never  has  caused  a  rise  in  tem- 
perature and  may  be  stated  as  the  upper  limit  of  the  test  dose. 

The  initial  dose  depends  on  many  factors,  as  age,  size,  condition  of 
patient,  etc.  In  children  o.oooi  c.c.  is  a  safe  initial  dose  and  0.003  c.c. 
the  maximal  dose.  In  adults  o.ooi  to  coto  c.c.  may  be  given.  Much 
smaller  doses  have  been  recommended  and  used  by  some  authorities. 
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Method  of  Administration. — A  proper  dilution  of  the  Koch  tuber- 
cuHn  should  be  carefully  made,  so  as  to  insure  accurate  dosage.  The 
best  dilution  is  one  made  by  using  i  part  of  tuberculin  (old  of  Koch) 
to  1000  parts  of  a  one-fourth  per  cent,  carbolic  acid  solution. 

Von  Pirquet  Reaction. — Von  Pirquet,  of  Vienna,  observed  that 
when  individuals  who  had  been  vaccinated  with  cowpox  for  variola  were 
again  vaccinated,  not  a  typical  vaccination  resulted  after  a  period  of  five 
or  six  days,  but  a  local  erythematous  reaction  within  twenty-four  hours. 
This  same  phenomenon  occurred  in  tuberculous  subjects  when  vaccinated 
with  tuberculin. 

Technic  of  von  Pirquet  Reaction. — The  old  tuberculin  of  Koch  is 
used  best  undiluted.  The  flexor  surface  for  the  forearm  or  outer  aspect 
of  arm  is  chosen  for  the  site  of  vaccination.  This  is  cleansed  with  ether. 
Two  small  drops  of  tuberculin  are  put  in  the  part  about  2  cm.  or  less 
apart,  and  a  scratch  with  a  sharp  instrument  made,  first  between  them, 
then  through  the  tuberculin,  care  being  taken  not  to  contaminate  the 
non-tuberculinized  area,  as  this  is  the  control.  The  abrasion  should 
be  deep  enough  to  open  the  lymphatics,  but  not  draw  blood.  After  a 
minute  the  excess  of  tuberculin  is  wiped  away. 

Reaction. — A  hyperemia  occurs  in  a  few  minutes,  then  an  urticarial 
lesion;  this  is  transient,  and  no  part  of  the  reaction.  In  from  six  to 
eight  hours  a  hyperemia  occurs,  the  area  becomes  elevated,  edematous, 
and  at  its  height,  in  from  eighteen  to  thirty-six  hours,  a  vesicle  may  form. 
This  gradually  subsides  in  a  few  days,  no  reaction 'having  occurred  in  the 
control  abrasion.  There  are  no  contraindications  and  the  test  is  con- 
sidered perfectly  safe. 

Value. — Is  the  same  as  in  tuberculin  injections  except  it  is  less  posi- 
tive, and  old  lesions  are  more  likely  to  respond.  It  finds  its  greatest  use 
in  children  under  seven  years  of  age.  Here  we  are  less  apt  to  have  old 
lesions  present,  and  a  reaction  would  speak  for  the  presence  of  active 
disease  somewhere  in  the  body. 

The  ophthalmic  reaction  with  tuberculin  is  founded  on  the  same  prin- 
ciple as  the  above,  but  not  so  safe.  An  ointment  of  tuberculin  rubbed 
into  the  skin  has  given  the  same  result,  but  is  hardly  more  simple. 


THE  WASSERMAN  DIAGNOSTIC  TEST  FOR  SYPHILIS. 
The  essential  principle  of  this  test  is  the  power  of  the  serum  of  one 
animal  to  dissolve  the  red  corpuscles  of  that  of  another  animal.  The 
hemolytic  substance  which  is  normally  present  in  the  fresh  serum  of 
every  animal  is  called  the  complement.  The  latter  is  rendered  inactive 
by  heating  it  to  55°  C.  for  half  an  hour. 
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When  bacteria  and  other  toxic  agencies  are  introduced  into  the  body 
there  will  be  formed  anti-  or  immune  bodies  also  called  amboceptors. 
These  antibodies  or  amboceptors  act  as  the  intermediate  link  between 
the  complement  and  the  special  microorganism  or  toxic  agent.  Such 
a  microorganism  or  special  toxic  agent  is  called  an  antigen;  its  union 
with  the  amboceptors  and  all  the  available  complement  takes  place, 
which  precludes  for  that  blood  hemolytic  action,  if  red  corpuscles  and 
amboceptors  are  subsequently  added.  If  to  the  serum  of  a  syphilitic, 
which  has  been  rendered  inactive  by  heating  it  to  55°  C.  for  half  an  hour, 
we  add  an  antigen,  that  is,  extract  of  a  syphilitic  liver  together  with 
fresh  serum  complement,  all  of  the  latter  is  used  up  and  further  hemoly- 
tic action  is  precluded.  In  non-syphilitic  serum,  the  antigen  exerts 
no  influence,  because  its  antibodies  are  lacking,  and  when  red  corpuscles 
are  subsequently  added  hemolytic  action  promptly  takes  place. 

Lesser,  in  2000  cases,  has  never  found  the  reaction  positive,  unless 
there  was  a  well-founded  suspicion  of  its  presence.  The  reaction  is 
marked  in  many  cases  of  scarlet  fever,  but  this  exception  has  no  practical 
significance.  A  negative  result  does  not  argue  against  the  presence  of 
syphilis.  It  is  best  to  employ  a  watery  extract  of  a  syphilitic  liver. 
The  reaction  is  not  suitable  for  the  differential  diagnosis  between  chancre 
and  chancroid,  because  it  does  not  appear,  as  a  rule,  until  after  a  three 
weeks'  duration  of  the  primary  lesion  is  demonstrable. 

In  cases  of  progressive  paralysis.  Lesser  has  constantly  obtained  a 
positive  reaction.  In  babes  it  was  obtained  in  56  per  cent,  of  the  cases. 
In  the  majority  of  cases  it  is  possible  to  transform  a  positive  into  a  nega- 
tive reaction.  Hence  it  is  necessary  to  keep  up  the  treatment  until  a 
negative  action  is  obtained.  Blaschko  stated  that  it  is  present  in  leprosy, 
frambesia,  sleeping  sickness,  severe  diabetes,  and  after  vaccination. 
One  should  make  a  serodiagnostic  examination  at  intervals— several 
times  a  year  in  early  years. 

Wasserman  has  asserted  from  the  beginning  that  only  positive 
reactions  are  of  value.  In  ordinary  practice,  alcoholic  extracts  from 
normal  organs  answer,  but  in  laboratories  for  serodiagnosis  a  watery 
extract  prepared  according  to  the  original  directions  should  be  kept 
on  hand  as  a  standard  for  control. 

An  excellent  description  of  the  technic  will  be  found  in  a  recent 
article  in  the  April  loth,  1909,  number  of  the  Cincinnati  Lancet  Clinic, 
by  Dr.  M.  L.  Heidingsfeld  of  Cincinnati. 
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examination  of  the  sputum,  stomach  contents,  urine,  and 

feces; 

The  importance  of  a  thorough  examination  of  these  secretions  and 
excretions  cannot  be  too  strongly  emphasized.  They  are  of  the  greatest 
value  from  a  diagnostic  standpoint. 

The  results  have  been  discussed  in  connection  with  the  various  in- 
juries and  surgical  diseases  in  the  preceding  chapters.  It  is  beyond  the 
scope  of  a  book  of  this  character  to  describe  the  technical  procedures. 
For  the  latter  the  reader  is  referred  to  the  many  standard  treatises  de- 
voted to  this  purpose  (Sahli,  Boston,  Simon,  von  Jaksch,  etc.). 

METHODS  OF  DIAGNOSIS  OF  RENAL  LESIONS.^ 
Cystoscopy. 

Cystoscopy  is  the  inspection  of  the  inner  surface  of  the  urinary  blad- 
der, accomplished  by  means  of  appropriately  constructed  instruments. 
The  patient  is  prepared  for  a  cystoscopic  examination  in  the  following 
manner: 

Technic  of  Cystoscopy. — In  order  to  make  a  satisfactory  cysto- 
scopic examination  three  conditions  are  essential: 

1.  The  caliber  of  the  urethra  must  be  free  from  stricture,  or  at  least 
large  enough  to  permit  the  easy  passage  of  the  cystoscope,  which  has  a 
caliber  of  a  No.  21  (French)  sound  in  adults  and  of  a  No.  15  (French) 
sound  in  children.  If  a  stricture  is  present,  no  effort  at  forcible  dilatation 
should  be  made  just  before  a  cystoscopic  examination.  It  is  better  either 
to  dilate  the  stricture  gradually  or  to  perform  one  of  the  cutting  operations 
(external  or  internal  urethrotomy)  before  repeating  the  cystoscopic  ex- 
amination. If  the  external  meatus  is  too  narrow  to  permit  the  passage  of 
the  cystoscope,  a  meatotomy  will  quickly  enlarge  the  orifice.  In  cases  of 
hypertrophied  prostate,  cystoscopy  is  at  times  so  difficult  or  accompanied 
by  such  constant  bleeding  as  to  render  an  examination  impossible.  In 
such  cases  one  can  use  an  irrigation  cystoscope  or  a  Schlagintweit  cysto- 
scope. The  latter  allows  a  much  freer  washing  out  of  the  bladder  than 
an  ordinary  irrigation  cystoscope.  In  these  irrigation  cystoscopes  one 
can  remove  the  lens  system,  irrigate  the  bladder,  and  then  replace  the  lens 
again. 

2.  The  bladder  must  be  capable  of  holding  at  least  5  to  6  ounces  of 
fluid.  At  times  the  bladder  is  so  irritable — e.  g.,  in  tuberculosis — as  to 
make  it  impossible  to  distend  it.  One  can  overcome  this  either  by  in- 
jecting a  weak  (2  per  cent.)  solution  of  cocain  or  alypin  into  the  posterior 

^The  sections  upon  Cystoscopy  and  Ureteral  Catherization  were  written  by  Dr. 
Gustav  Kolischer,  of  Chicago. 
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urethra  and  neck  of  the  bladder.  If  a  cystitis  is  present,  so  that  a  mod- 
erate amount  of  vesical  distention  cannot  be  tolerated,  one  must  at  times 
be  content  to  examine  the  bladder  with  only  a  small  amount  of  fluid  in  it, 
e.  g.,  30  to  60  c.c.  If  the  bladder  is  not  capable  of  holding  such  a  small 
amount,  it  is  better  to  postpone  the  examination.  Under  no  circum- 
stances should  one  attempt  cystoscopy  during  an  attack  of  acute  cystitis. 
In  children,  cystoscopy  and  uretheral  catheterization  are  often  impossible 
without  general  anesthesia.  The  l^eginner  in  cystoscopy  should  be 
warned  against  the  possibility  of  producing  a  burn  of  the  bladder  mu- 
cosa, followed  by  an  ulcer,  through  the  use  of  a  cystoscope  in  an  imper- 
fectly distended  bladder. 

In  patients  suffering  from  contracted  bladder  accompanied  by  great 
irritability  or  in  some  cases  of  advanced  tuberculous  cystitis,  cystoscopy 
is  often  impossible.  The  same  is  true  in  large  tumors  or  calculi  which 
fill  the  greater  part  of  the  vesical  lumen. 

3.  A  transparent  medium  is  absolutely  essential  in  order  to  make  a 
satisfactory  cystoscopic  examination.  In  some  of  the  American  cysto- 
scopes  or  methods  (Kelly)  the  bladder  is  distended  with  air.  In  the 
hands  of  those  accustomed  to  the  use  of  these  methods,  such  air  disten- 
tion has  proved  very  useful.  In  general,  however,  it  is  better  to  use 
water  as  a  medium,  and  the  bladder  must  be  irrigated,  when  the  urine  is 
cloudy  or  bloody,  until  the  fluid  returns  clear.  It  is  unnecessary  to  use 
an  antiseptic  solution;  distilled  or  sterilized  water,  moderately  warm, 
is  by  far  the  most  frequently  employed  medium  to  distend  the  bladder. 

Further  Points  in  Technic  oj  Cystoscopy.— Correct  posture  is  a  great 
aid  in  cystoscopy.  For  those  who  perform  it  frequently,  a  special 
table  is  indispensable.  The  lithotomy  position  is  necessary,  with  both 
legs  flexed  at  the  hip  and  knee  and  thighs  supported  by  special  rests.  It 
cannot  be  denied  that  some  experienced  cystoscopists  can  examine  equally 
wefl  when  the  patient  lies  on  the  back  with  limbs  extended  and  well  ab- 
ducted, but  this  is  less  satisfactory  than  the  position  referred  to  above. 
Every  manipulation  must  be  performed  with  as  rigid  a  regard  for  asepsis 
as  possible.  The  external  meatus  must  be  carefully  washed  off  and  a 
sterile  catheter  used  for  irrigation.  It  is  impossible  to  sterilize  a  cysto- 
scope by  boiling  without  loosening  the  lenses,  so  that  it  suffices  to  im- 
merse it  almost  completely  in  an  upright  position  in  a  pitcher  filled 
with  J  per  cent,  lysol  solution  (one-half  teaspoonful  of  lysol  to  a  (|uart  of 
water).  Ureteral  catheters  are  best  sterilized  by  placing  them  in  the 
steam  or  formalin  sterilizer  for  half  an  hour.  The  best  methods  for  keep- 
ing both  urethral  and  ureteral  catheters  sterile  in  the  intervals  between 
use,  is  to  keep  them  either  in  a  special  long  glass  cylinder,  to  be  obtamcd 
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at  all  surgical- instrument  houses,  or  to  keep  them  in  sterile  towels  with  a 
pocket  for  each  catheter. 

The  only  medium  to  be  employed  for  lubricating  metallic  instruments 
and  urethral  catheters  is  sterile  glycerin.  Ureteral  catheters  require  no 
lubrication. 

In  some  cases  the  fluid  used  for  preliminary  irrigation  of  the  bladder 
returns  clear,  but  soon  after  the  cystoscope  is  introduced  the  view  be- 
comes indistinct.  This  is  either  due  to  the  fact  that  some  particle  of 
mucus  or  pus  adheres  to  the  lens,  or  that  pus  escapes  so  rapidly  into  the 
bladder  from  the  ureter  or  some  diverticulum  as  to  rapidly  render  the 
medium  turbid.  A  shred  of  mucus  or  pus  is  best  removed  by  pulling  the 
instrument  out  a  little  distance  and  rubbing  the  lens  against  the  internal 
meatus.  If  this  does  not  suffice,  it  will  be  necessary  to  pull  it  out  com- 
pletely and  wipe  it  off  with  a  soft  cloth.  If  there  is  much  mucus  or  pus  in 
the  urethra,  it  will  be  necessary  to  irrigate  it.  In  some  cases  the  persist- 
ence of  turbidity  in  the  bladder  despite  repeated  irrigation  makes  it 
necessary  to  postpone  the  examination.  The  cystoscope  should  be 
tested  before  insertion  by  turning  on  the  current  and  placing  the  beak  of 
the  instrument  in  a  glass  of  water.  One  can  either  employ  a  storage 
battery  as  the  source  of  electricity,  or,  better  still,  convert  the  ordinary 
street  current  as  obtained  in  cities  into  the  amount  required,  by  the  use  of 
a  special  rheostat.  Enough  current  should  be  turned  on  until  the  fila- 
ments of  carbon  in  the  lamp  are  invisible.  After  testing  the  lamp  the 
current  is  turned  off  again  and  the  cystoscope  introduced.  The  current 
is  now  turned  on  again.  In  order  to  avoid  burning  the  lamp  out  too 
quickly,  it  is  best,  after  testing  the  amount  of  electricity  required  to  give  a 
good  light,  to  leave  the  rheostat  screw  at  the  proper  notch  until  the  cysto- 
scope is  introduced. 

At  times,  after  the  cystoscope  has  been  inserted  into  the  bladder  and 
the  current  turned  on,  the  field  is  dark.  This  is  usually  due  either  to  im- 
perfect distention  of  the  viscus,  or  more  frequently  to  the  fact  that  the  in- 
strument has  been  inserted  too  far,  so  that  a  portion  of  the  mucosa  is 
pushed  out  like  a  diverticulum.  In  such  cases  the  beginner  thinks  that 
insufficient  current  has  been  turned  on.  He  w^ill  increase  the  amount 
and  quickly  burn  out  the  lamp.  It  is  best  under  such  circumstances  to 
shut  off  the  current,  pull  the  instrument  out  a  little  distance,  and  then 
turn  on  the  current  again.  Every  portion  of  the  bladder  mucosa  should 
be  systematically  inspected  by  slowly  rotating  the  instrument  around  its 
long  axis  and  then  raising  and  lowering  it.  Finally  it  should  be  inserted 
to  different  depths. 

In  patients  suffering  from  enlargement  of  the  prostate  the  prostatic 
urethra  is  often  so  elongated  and  widened  as  to  permit  free  rotation  of  the 


METHODS    OF   DIAGNOSIS    OF   RENAL    LESIONS. 


83: 


instrument.  If  the  field  is  dark  or  dark  red,  the  beak  is  still  in  the  urethra, 
unless  the  prism  is  covered  with  blood.  The  current  should  be  turned 
off,  the  handle  depressed  considerably,  and  the  current  turned  on  again. 
The  movements  of  the  handle  in  the  various  directions  should  always  be 
made  slowly,  care  being  taken  not  to  swing  it  too  widely  and  rapidly  in 
order  to  avoid  contact  of  the  lamp  with  the  bladder  mucosa.  Such  wide 
and  rapid  excursions  of  the  handle  are  quite  painful,  owing  to  the  fixation 
of  the  membranous  urethra  (Casper).     In  order  to  inspect  the  internal 


Fig.   560.— Nitze's  Cystoscope  Examining  Base  of  Bladder. 

meatus  and  neck  of  the  bladder,  it  is  necessary  to  use  the  retrograde 
cystoscope.  Of  these,  the  best  is  that  of  Schlagintweit.  After  the  cysto- 
scopic  examination  there  maybe  some  vesical  irritability,  which  is  best 
controlled  by  the  use  of  small  doses  of  extract  of  opium  (gr.  J)  and  extract 
of  hvoscyamus  (gr.  yV)  gi^en  in  the  form  of  a  suppository. 

Cystoscopes.-Two  classes  of  instruments  are  m  general  use:  (a) 
those  which  depend  upon  the  use  of  an  electric  lamp  and  a  lens  system  at 
the  vesical  end  of  the  instrument,  and  {b)  those  in  which  the  source  of 
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light  is  external  to  the  instrument  and  there  is  no  lens  system.  To  the 
latter  class  belongs  the  instrument  of  Kelly,  which  in  the  hands  of  its  in- 
ventor and  a  few  others  has  proved  itself  to  be  extremely  useful  for  the  in- 
spection of  the  female  bladder  as  well  as  for  catheterization  of  the  ureters. 
It  has,  however,  been  supplanted  in  the  case  of  the  majority  of  surgeons 
by  the  class  of  instruments  of  which  the  cystoscope  of  Nitze  is  the  type. 

Nitze  was  the  first  to  suggest  the  use  of  a  lens  placed  in  the  beak  of 
the  instrument  for  magnifying  the  field.     He  combined  this  principle 

with  the  use  of  the  small 
incandescent  lamp  as  the 
source  of  light.  The 
Nitze  instrument  consists 
of  a  shaft  and  a  remov- 
able tip  (Fig.  563).  In 
the  latter  the  incandescent 
lamp  is  placed  so  that, 
if  it  burns  out,  another 
can  be  readily  inserted. 
Into  a  double  groove 
close  to  the  end  of  the 
instrument  the  clasp  of 
the  conductor  fits.  This 
clasp  can  be  slipped  off 
or  on  as  required,  and  is 
equipped  with  a  sliding 
switch  for  turning  the 
electricity  on  or  off,  as 
required.  A  rectangular 
lens  (b)  is  inserted  at  the 
angle  formed  by  the  shaft 
and  beak.  By  this  means 
the  field  ed goi  Fig.  561 , 
which  would  ordinarily 
be  seen  without  the  use  of  a  rectangular  lens,  is  transferred  to  i  h  k. 
The  hypothenuse  of  this  rectangular  lens  is  a  mirror,  so  that  all  objects 
seen  through  it  are  reflected  toward  a  lens  system  placed  in  the  shaft  of 
the  instrument  and  carried  to  the  examiner's  eye,  placed  at  the  outer  end 
of  the  cystoscope.  The  wires  carrying  the  current  are  placed  along  the 
wall  of  the  interior  of  the  shaft  and  are  completely  insulated  from  the 
lens  system.  They  connect  at  the  beak  with  the  lamp  and  at  the  outer 
end  with  the  removal  clasp  described  above. 


Fig.  561. — Action  of  Rectangular  Lens  in  Nitze's  Cysto- 
scope. 
The  rectangular  lens  a,  b.  r,  placed  at  the  angle  between  the 
beak  and  the  shaft  of  the  Nitze  cystoscope,  changes  the  field  of 
vision  in  such  a  manner  that  instead  of  seeing  a  field  included 
by  the  lines  e,  d,  f;,  the  lens  changes  the  field  so  that  the  portion 
of  the  bladder  seen  is  i,  h,  k.     (See  text.) 
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Under  special  conditions,  the  vesical  end  of  the  posterior  urethra 
also  becomes  accessible  to  inspection.  Modern  cystoscopy  rests  upon 
the  following  principles: 

(a)  The  viscus  is  dilated  by  means  of  a  transparent  watery  fluid 
which  has  been  injected  into  the  bladder — usually  distilled  water. 

(b)  Through  the  insertion  of  an  incandescent  electric  light  into  the 
bladder,  and  the  enlarging  of  the  virtual  picture,  either  by  a  lens  inserted 
in  the  instrument  used  or  through  the  combination  of  a  prism  and  lens 
by  means  of  a  telescope-like  arrangement  (Figs.  562  and  563). 

The  cystoscopes  most  often  used  belong  either  to  the  group  which 
furnish  inverted  pictures  or  they  belong  to  a  second  group  which  furn- 


Ftg.   ^02. — Brenner's  Urf.ter-cystoscope. 
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Fig.  563. — Xitze's  Cvstoscope. 
a,  Shaft;    b,  rectangular  lens  (see  Fig.  561):    f,  /,  lamp  which  can  be  unscrewed  frcm  remainder  of  the  beak 

at  d:  c,  lens  inside  of  shaft. 

ish  a  direct  view,  that  is,  an  upright  picture.  To  the  first-mentioned 
class  of  instruments  belongs  the  so-called  retrospective  cystoscope,  which 
by  a  pecuKar  optical  arrangement,  permits  the  inspection  of  the  internal 
orifice  of  the  urethra  and  of  the  extreme  inner  part  of  the  posterior 
urethra.  The  addition  of  conducting  canals  converts  the  cystoscopes 
into  instruments  which  can  be  used  for  ureteral  catheterization  and  for 
operative  procedures. 

The  second  group  of  cystoscopic  instruments  includes  those  which 
furnish  a  direct  view,  that  is,  upright  pictures.  The  addition  of  con- 
ducting canals  transforms  these  instruments  also  into  cystoscopes  which 
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can  be  employed  for  ureteral  catheterization  and  for  endovesical  opera- 
tion as  examples  of  this  class. 

In  order  to  determine  the  topographic  location  of  various  lesions 
we  resort  to  conclusions  drawn  from  (a)  the  position  of  the  ocular  end 
of  the  instrument,  and  (b)  from  the  relation  of  the  lesion  under  question 
to  certain  landmarks  on  the  inner  surface  of  the  bladder. 

A  little  knob  soldered  to  the  circumference  of  the  ocular  part  of  the 
cystoscope,  in  the  same  sagittal  plane  as  the  convexity  of  the  beak,  indi- 
cates the  position  of  the  cystoscopic  window,  and  thus  the  location  of  the 
object  in  view. 

A  further  more  precise  determination  is  furnished  by  the  following 
intravesical  landmarks : 

1.  The  internal  orifice  of  the  urethra.  It  appears  under  normal 
conditions  as  a  crescent-shaped  fold  of  dark  red  color,  only  slightly 
glossy,  and  of  velvety  surface. 

2.  The  interureteric  ligament.  It  presents  itself  as  a  small  band, 
more  or  less  prominent,  running  in  a  transverse  direction  through  the 
field  of  view  covering  the  trigonum. 

3.  The  ureteral  openings,  appearing  at  either  end  of  the  above- 
described  band. 

4.  The  air-bubble,  naturally  always  floating  on  top  of  the  fluid,  thus 
indicating  the  vertex  of  the  bladder.  This  bubble  shows  silvery  re- 
flexes, is  translucent,  and  in  its  center  the  reflex  of  the  incandescent 
light  is  to  be  seen;  it  oscillates  according  to  the  respiratory  movements. 

The  normal  color  of  the  mucosa  of  the  bladder  is  a  Hght  yellow 
with  a  pinkish  or  grayish  tinge,  and  the  ramifications  of  the  blood-vessels 
are  distinctly  to  be  seen  (Fig.  563  A) ;  the  surface  of  the  vesical  mucosa  is 
smooth  and  glossy,  and  any  deviation  from  one  or  from  several  of  these 
conditions  points  to  pathology. 

The  ureteral  openings  appear  normally  as  fine  sHts  of  a  somewhat 
darker  color  than  the  surrounding  mucosa.  Only  during  the  ejaculations 
of  urine  are  these  slits  transformed  temporarily  into  holes. 

A  ureteral  opening  of  a  dark  red  color  or  a  permanent  gaping  of  the 
ureteral  mouth  is  pathologic. 

Cystitis. — Acute  inflammation  of  the  mucosa  characterizes  itself 
by  the  change  of  the  normal  color  to  a  red  of  different  shades,  and  by 
the  disappearance  of  the  blood-vessels  in  the  affected  areas.  In  the 
adjacent  parts,  the  blood-vessels  appear  to  be  injected  and  dilated. 
The  intensity  of  the  reddish  coloring  of  the  mucosa  is  in  proportion  to  the 
intensity  of  the  inflammatory  process. 

In  cystitis  that  occurs  in  circumscribed  patches,  areas  of  mucosa  of 


^^^-  563  A. — Cystoscopic  Views  of  Various  Pathologic  Conditions  (Nitze^). 
I,  Prostatic  hypertrophy;   2,  ureteral  orifice;   3,  normal  bladder  mucosa  with  arteries 
and  veins;    4,  vesical    calculus;    5,  papilloma  of  bladder;    6,  ureteral  orifice  with  pus 
escaping  from  it. 

^  Kind  permission  of  publishers  of  Nitze's  "  Lehrbuch  der  Kystoskopie." 
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normal  appearance  separate  the  dark  spots;  if  the  cystitis  is  of  a  general 
character,  large  areas  appear  dark  red,  without  showing  any  blood- 
vessels, or  the  whole  surface  of  the  mucosa  is  dark  red,  and  of  a  velvety 
appearance. 

In  case  of  intense  inflammation,  shreds  of  epitheHum  are  attached 
by  one  end  to  the  inflamed  areas,  and  submucous  hemorrhages  are  to  be 
seen  in  the  immediately  adjacent  parts. 

Acute  gonorrheal  cystitis  is  characterized  by  the  fact  that  the  trigonum 
is  predominantly  involved. 

This  appears  to  be  studded  with  red  spots  of  various  sizes;  the  great- 
est intensity  of  coloring  is  found  in  the  centers  of  these  blotches,  the  color 
tapering  to  pink  in  the  periphery  of  these  foci. 

Chronic  cystitis  is  characterized  by  the  changing  of  the  red  color  of 
acute  cystitis  into  a  more  brownish  shade,  the  surface  of  the  affected 
parts  being  without  any  gloss  whatever,  and  the  hemorrhagic  spots 
appearing  black. 

The  mucosa  is  quite  often  swollen  and  raised  into  thick  clumsy 
folds,  giving  the  beginner  the  impression  at  first,  of  a  neoplasm.  Such 
folds  can  be  differentiated  from  papillomata  in  the  following  ways: 
Papillomata  have  not  such  a  broad  insertion  and  are,  at  least  at  their  ends, 
translucent;  and  if  transillumined  show  very  distinctly  their  blood- 
vessels, while  folds  of  the  swollen  mucosa  are  absolutely  opaque. 

The  products  of  cystitis  in  chronic  cases  appear  either  as  lumps  of 
a  whitish  appearance  and  of  a  rough  surface,  attached  to  discolored 
parts  of  the  mucosa,  or  they  cover,  formed  into  membranes,  the  depen- 
dent parts  of  the  bladder. 

In  some  cases  of  long  standing,  the  chronic  inflammation  leads  to 
the  formation  of  villous  excrescences  around  the  internal  urethral 
orifice  and  on  the  adjacent  parts  of  the  bladder  entrance. 

These  formations  remind  one  of  a  glove  in  miniature.  They  are  not 
transparent,  and  give  distinctly  the  impression  of  jelly-Hke  infiltration. 

Cystitic  Ulcers.— They  appear  in  the  cystoscopic  view  as  depressions 
upon  round  elevations;  their  floor  is  covered  with  a  grayish  coat;  and  the 
elevations  are  located  in  cystic  brownish-colored  areas.  Their  favorite 
location  is  in  the  trigonum. 

Tuberculosis  of  the  Bladder.— A.  Tuberculous  Catarrh  or  Tuber- 
culous Parenchymatous  Cystitis.— A  large  area  of  the  mucosa  appears 
to  be  reddened.  The  blood-vessels  in  the  involved  area  are  not  to  be 
seen,  the  whole  surface  being  smootli  and  giving  the  impression  of  a 
gelatinous  swelHng.  Numerous  ecchymoses  are  also  to  be  seen.  ^  The 
inflamed  area  is  extremely  sensitive  to  the  touch  and  the  capacity  of 
the  bladder  is  always  markedly  reduced.     This  picture,  of  course,  in- 
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dicates  only  a  suspicion  of  tuberculosis.     The  final  diagnosis  can  only 
be  made  by  finding  tubercle  bacilli  in  the  urine. 

B.  Nodular  and  Ulcerative  Tuberculous  Cystitis. — In  the  trigone 
one  most  frequently  sees  nodules  of  different  sizes,  varying  from  the 
size  of  a  hempseed  to  that  of  a  lentil.  These  nodules  are  of  a  grayish  or 
yellowish  color,  surrounded  by  a  dark  red  margin. 

Some  of  these  nodules  are  broken  down  in  the  center,  so  that  small 
ulcers  result.  Their  edges  are  undermined,  raised,  and  ragged.  In  more 
advanced  cases,  two  or  three  of  these  ulcers  may  become  confluent,  thus 
forming  a  larger  ulcer  of  irregular  outKne.  The  floor  of  these  ulcera- 
tions is  covered  by  pale,  irregular  granulations,  which  bleed  very  easily. 

If  these  nodules  or  ulcers  are  grouped  around  a  ureteral  opening, 
or  if  the  ureteral  mouth  shows  signs  of  inflammation,  if  it  is  gaping, 
red,  and  its  lips  swollen,  or,  if  the  ureteral  opening  forms  the  central 
part  of  such  an  ulcer,  the  diagnosis  of  descending  tuberculosis,  origina- 
ting in  the  kidney,  is  almost  certain  (see  page  41 7).  Here  again  the  final 
diagnosis  rests  upon  finding  tubercle  bacilH. 

C.  Tuberous  Form  oj  Tuberculosis. — We  see  one  or  two  solitary 
tumor-like  excrescences  of  various  thickness  and  height  protrude  from 
a  red,  darkened  area  of  the  mucosa:  The  top  of  such  a  prominence 
always  carries  an  ulcer,'  with  puffy,  ragged  edges ;  its  bottom  is  covered 
by  easily  bleeding  granulations.  This  form  of  tuberculosis  preferably 
appears  near  the  internal  orifice  or  in  the  vertex  of  the  bladder. 

Solitary,  i.  e.,  Simple  Ulcers  (see  page  839). — These  ulcers  may 
appear  anywhere  in  the  bladder.  They  are  surrounded  by  apparently 
healthy  mucosa  of  normal  color,  gloss,  and  vascular  ramification.  Their 
contour  is  quite  round,  the  edges  are  sharp,  and  the  floor  is  covered  with 
solid  red  granulations.  The  ulcer  is  below  the  level  of  the  mucosa,  and 
appears  as  though  stamped  out  of  the  mucosa  with  a  sharp  die.  These 
ulcers  are  rare,  and  appear  almost  exclusively  in  young  individuals. 

iBdema  of  the  Bladder. — In  general  edema  oj  the  bladder,  the  mucosa 
appears  to  be  thrown  up  into  thick  clumsy  folds.  The  color,  if  no 
acute  inflammatory  conditions  of  the  mucosa  coexist,  is  whitish.  The 
blood-vessels  are  not  to  be  seen.  The  surface,  especially  the  crest 
of  the  folds,  appears  as  if  covered  with  a  glistening  white  scum. 

Circumscribed  edema  shows  limited  areas  of  the  mucosa  separated 
at  the  surface,  so  that  the  affected  part  of  the  mucosa  appears  like 
a  flake  of  wet,  white  absorbent  cotton  (retrostrictural  edema). 

Inflammatory  tumors  of  neighboring  viscera,  in  becoming  attached 
to  the  bladder  wall,  produce  a  certain  kind  of  circumscribed  edema,  which 
is  peculiar  to  the  bladder  mucosa.  On  account  of  the  characteristic  ap- 
pearance and  the  pathology,  it  is  called  bullous  edema. 
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The  affected  area  of  the  mucosa  appears  to  be  covered  with  any 
numbei'  of  translucent  globules,  whose  size  vary  from  that  of  a  lentil 
to  that  of  a  large  pea.  In  different  places,  whitish  flakes,  attached  by  one 
end  to  the  mucosa,  float  in  the  fluid  which  has  been  injected  into  the 
bladder. 

If  these  globules  are  closely  crowded  together,  the  entire  affected 
parts  offer  the  appearance  of  a  cluster  of  small  grapes.  The  base  and 
the  adjacent  mucosa  appear  reddened,  quite  often  WTinkled. 

If  the  inflammatory  tumor  which  has  produced  the  condition  pushes 
the  bladder  wall  into  the  lumen  of  the  viscus,  and  if  a  great  many  of 
these  globules  have  burst  on  account  of  the  tension,  the  whole  affection 
may  be  mistaken  for  a  neoplasm. 

Prostatic  Hypertrophy. — Changes  in  the  size  and  formation  of 
the  prostate  gland  can  be  diagnosed  through  the  aid  of  the  cystoscope,  if 
the  vesical  surface  of  the  prostate  is  the  main  seat  of  the  affection. 

Any  change  in  the  normal,  crescentic,  sharp  outline  of  the  internal  ori- 
fice, as  it  appears  in  the  cystoscopic  view,  points  to  abnormalities  in  the 
prostate. 

It  is,  however,  important  to  make  allowance  for  an  indentation  of 
the  urethral  canal,  if  the  ocular  end  of  the  cystoscope  is  markedly 
elevated. 

If  one  lateral  lobe  of  the  prostate  is  enlarged,  one  side  of  the  circum- 
ference appears  to  be  elevated  and  protruding  into  the  field  of  view. 

If  such  a  lateral  lobe  is  considerably  enlarged,  and  grows  into  the 
bladder,  a  prominence  in  the  so-called  vesical  neck  is  to  be  seen.  If 
prostatitis  is  present,  the  mucosa  covering  this  prominence  appears 
edematous.  If  both  lateral  lobes  are  enlarged,  the  aspect  of  the  internal 
orifice  is  changed  into  a  V-shape.  If  both  lateral  lobes  grow  into  the 
lumen  of  the  bladder,  several  prominences  elevating  the  mucous  mem- 
brane of  the  trigone  are  to  be  seen.  If  the  median  lobe  is  moderately  and 
uniformly  enlarged,  the  crescent-shaped  oudine  of  the  internal  orifice  of 
the  urethra  appears  to  be  flat. 

If  this  uniform  enlargement  reaches  a  higher  degree,  the  concave 
outline  of  the  internal  orifice  is  changed  into  a  convex  one. 

If  the  median  lobe  becomes  pedunculated,  and  if  the  upper  part  of 
it  continues  to  enlarge,  the  cystoscope  reveals  a  pedunculated  vah-e 
hanging  across  the  internal  meatus. 

A  uniform  enlargement  of  the  prostate  not  only  changes  the  outline 
of  the  internal  orifice  or  meatus  into  a  straight  or  even  into  a  convex  line, 
but  it  also  shows  the  base  of  the  bladder  as  a  deep  depression,  whose 
bottom  appears  dark  on  account  of  the  shadow.     All  these  findings 
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are  more  distinctly  and  markedly  seen  if  the  retrospective  cystoscope  is 
used. 

In  case  arteriosclerosis  is  the  cause  of  the  prostatic  symptoms,  thick, 
rigid-appearing  blood-vessels  are  to  be  seen  scattered  through  the  mucosa 
covering  the  prostate;  these  blood-vessels  spring  into  prominence  like 
strands  buried  in  the  mucosa. 

As  a  rule,  we  see  tiny  blood-streams  trickhng  down  from  those 
places,  which  were  touched  in  introducing  and  manipulating  the  cysto- 
scope. 

Vesical  Calculi. — Bladder  stones  present  themselves  in  the  cysto- 
scopic  view  as  well-defined  foreign  bodies,  that  distinguish  themselves 
sharply  from  the  bladder  wall  (Fig.  563  A). 

As  to  any  conclusions  regarding  their  size,  it  must  be  remembered 
that  only  at  a  certain  distance  (varying  according  to  the  lens  system 
employed)  from  the  window,  objects  will  appear  in  their  natural  size, 
otherwise  they  become  magnified  in  the  cystoscopic  observations. 
Furthermore,  if  a  concretion  is  so  large  that  it  extends  beyond  the 
cystoscopic  field  of  view,  we  only  get  a  constructive  picture  of  the  whole 
stone;  but  we  can  always  arrive  at  a  pretty  accurate  conclusion  as  to  the 
size  of  the  stone  if  we  observe  its  distance  from,  or  its  extension  over, 
the  aforementioned  normal  landmarks  inside  of  the  bladder  (see  page 

838). 

Further  information  as  to  whether  a  stone  is  freely  movable  or 
partially  embedded  between  folds  of  mucous  membrane,  or  whether 
it  is  encysted  to  any  extent  in  a  diverticulum,  can  be  gained  by  using  a 
ureteral  or  operative  cystoscope  through  whose  conducting  canal  we 
introduce  a  sound  or  a  forceps. 

By  trying  to  move  the  stone  or  by  dislodging  it,  all  points  may  be 
cleared  up,  upon  which  we  desire  information.  With  the  aid  of  the 
cystoscope,  we  observe  the  color  of  the  concretion,  the  quality  of  its 
surface,  and  its  general  formation.  Phosphates  and  lime-stones  appear 
as  white  foreign  bodies,  which,  as  a  rule,  are  egg-shaped. 

Urates  show  a  yellowish  color  and  a  round  form.  Oxalates  are 
either  brown,  or  of  a  blackish-brown;  occasionally  they  show  a  black- 
greenish  tinge.  Their  general  formation,  as  a  rule,  is  rather  irregular, 
their  surface  is  granular,  and  in  marked  forms  they  appear  Hke  mulberries. 

The  cystoscope  decides  very  readily  whether  only  one  or  many  stones 
are  present.  If  we  discover  facets  on  the  surface  of  one,  this  is  a  strong 
indication  to  look  for  other  calculi.  If  cystitis  or  traumatic  ulcerations 
are  present,  we  discover  these  readily  by  ocular  inspection.  In  a  difi"er- 
ential  diagnostic  way,  large  blood  coagula  or  pus  coagula  deserve  to  be 
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mentioned.  Blood  coagiila  have  quite  a  characteristic  yellow,  leathery 
appearance;  their  surface  is  absolutely  smooth,  much  more  so  than  that 
of  any  stone.  Large  masses  of  pus  appear  to  reflect  light  strongly, 
almost  white,  Hke  small  snowballs,  and  their  surface  shows  a  very 
loose  structure. 

Tumors  of  the  Bladder  Wall.— Neoplasms  of  the  bladder  appear 
in  the  cystoscopic  field  as  protrusions  that  are  attached  to  the  bladder 
wall  at  one  end,  and  extend  into  the  lumen  of  the  viscus  at  the  other. 
This  standing  out  in  relief,  is  characteristic  of  neoplasms.  It  is  very  pro- 
nounced, when  the  tumors  are  pedunculated.  If  the  tumors  are  attached 
to  the  bladder  wall  by  a  broad  base,  it  is  less  pronounced.  If  a  neo- 
plasm infiltrates  the  bladder  wall,  this  standing  out  in  relief  is  not  very 
marked.  In  the  latter  case,  a  preliminary  symptom  is  quite  char- 
acteristic, viz.,  when  we  try  to  dilate  the  bladder  by  injecting  water 
by  means  of  a  hand-syringe,  we  experience  an  exquisite  sensation  of 
rigid  resistance.  The  cystoscopic  pictures  are  very  clear,  easily  recog- 
nized and  classified,  if  no  cystitis  is  coexistent.  The  tumor-mass, 
not  showing  any  blood-vessels,  and  being  of  a  different  color,  can  be 
differentiated  very  readily  from  the  normal  mucosa.  The  impression 
of  something  solid,  is  strengthened  by  the  appearance  of  the  shadows 
that  are  cast  by  the  tumor  over  the  mucosa. 

These  shadows  change  their  position  according  to  variations  in  the 
position  of  the  cystoscopic  beak.  Swollen,  thick  mucosa  folds  may 
occasionally  simulate  neoplasms.  The  following  points  will  aid  in 
distinguishing  these  swollen  folds  of  mucous  membrane  from  tumors: 
The  folds  when  swollen  are  always  multiple,  which  is  rather  rare  in  the 
case  of  tumors.  The  folds  appear  as  diffuse  swellings,  while  neoplasms 
appear  to  be  more  sharply  defined.  Swollen  mucosa  folds  show  over 
their  entire  surface,  a  whitish,  glistening  scum. 

MaHgnant  tumors,  as  a  rule,  ulcerate  on  their  surface,  and  then 
present  on  their  summit  an  irregularly  shaped  ulceration,  which  almost 
uniformly  bears  incrustations.  If  a  neoplasm  occurs  in  an  inflamed 
bladder,  or  if  a  neoplasm  is  ulcerated,  a  certain  method  must  be  employed 
in  order  to  obtain  good  views.  After  the  instrument  is  introduced,  it 
must  be  kept  quiet  for  a  while,  so  as  to  give  the  particles  of  debris  and 
pus  floating  in  the  fluid  a  chance  to  settle  down  to  the  most  dependent 
parts  of  the  bladder. 

The  so-called  villous  pol>^i  or  papillomata  of  the  bladder  gWc  ^•cry 
beautiful  and  characteristic  views.  As  a  rule,  they  grow  from  a  common 
pedicle,  which  divides  into  several  branches.  These  show  a  leaf-like 
appearance,  and  float  around  like  water-plants  in  the  fluid  which  has  been 
employed  to  fill  the  bladder. 
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If  the  light  is  allowed  to  pass  through  these  leaves  they  show  quite 
distinct  long  loops  of  blood-vessels.  Some  of  these  tumors  show  at 
their  edges,  a  fimbriated  condition. 

All  these  tumors  are  of  a  benign  nature,  and  contact  may  produce 
free  hemorrhage.     Other  tumors  imitate  the  shape  of  a  mushroom. 

MaHgnant  tumors  show,  besides  the  ulceration  already  referred  to, 
an  irregular  surface,  there  being  recesses  or  excavations  as  well  as  hemor- 
rhages into  the  adjacent  mucosa.  An  extensive  phlegmon  of  the  mucosa 
in  its  initial  stages  can  hardly  be  differentiated  from  an  infiltrating  cancer 
in  the  cystoscopic  view.  The  diagnosis  can,  however,  be  made  from 
the  accompanying  symptoms  of  each  condition. 

Encrusted  tumors  may  occasionally  be  mistaken  for  calculi  and 
vice  versa.  The  employment  of  an  operative  cystoscope  and  the  ma- 
nipulation of  the  questionable  object  by  a  forceps  introduced  through 
it  will  assist  in  making  a  differential  diagnosis. 

In  rare  cases,  a  blood-clot  attached  with  one  end  to  the  bladder  wall 
and  floating  around  with  its  free  end,  may  be  taken  for  a  papilloma. 
Close  observation  of  its  surface,  and  the  lack  of  any  translucency,  even 
at  the  edges,  will  finally  settle  the  diagnosis. 

Parasites  in  the  Bladder. — Parasites  lying  upon  or  in  the  bladder 
wall  produce  a  cystitis  of  the  following  character:  The  cystoscope  shows 
reddish  patches  disseminated  all  over  the  inner  surface.  Adherent  to 
the  centers  of  these  foci  of  inflammation  are  whitish  or  yellowish  gran- 
ular areas.  These  granules  are  not  as  flat  as  the  covering  of  ordinary 
ulcers,  but  protrude  into  the  viscus,  and  show  strong  reflecting  power. 
These  granules  are  formed  by  the  mycelia  of  the  parasite,  whose  char- 
acter must  be  determined  by  microscopic  examination  of  the  urine. 

Syphilis  of  the  Bladder  Wall. — Syphihs  of  the  bladder  produces 
various  cystoscopic  pictures,  according  to  the  lesions  present.  Broad 
condylomata  (mucous  patches)  appear  as  yellowish  prominences  of  the 
form  well  known  in  the  skin.  Syphilitic  ulcers  do  not  differ  from  those  of 
other  infections  in  appearance.  Gummata  elevate  the  mucosa,  and 
after  breaking  down,  show  central  ulcerations.  The  diagnosis  can  only 
be  made  positive  through  antisyphilitic  medication. 

Leukoplakia  of  the  Bladder.— This  condition  manifests  itself  in  the 
cystoscopic  view  by  the  appearance  of  white  patches,  located  in  the 
trigone  or  at  the  junction  of  the  base  of  the  bladder  with  the  fundus. 
These  patches  are  somewhat  prominent  above  the  surface  of  the  mucosa, 
are  of  oval  or  circular  shape,  and  vary  in  diameter  from  3  to  6  mm. 
The  surface  of  these  patches  appears  to  be  of  solid,  dense  structure. 
If  these  patches  are  in  a  condition  of  reaction,  showing  a  lighting  up 
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of  a  cystitis,  they  have  a  scarlet-red  small  periphery,  and  the  blood- 
vessels in  the  adjacent  mucosa  appear  to  be  injected. 

Patent  Urachus.— In  this  condition  we  see  at  the  top  of  the  bladder 
a  round  hole,  surrounded  by  a  rim  of  protruding,  highly  vascularized, 
smooth,  shiny  mucosa.  The  center  of  this  opening  is  dark.  A  ureteral 
catheter  introduced  into  this  shadowy  center  proceeds  without  any 
obstruction  for  several  inches  in  an  upward  direction. 

In  case  inflammation  has  occurred  around  the  opening  of  the  urachus 
into  the  bladder,  the  ring  of  mucous  membrane  encircHng  the  opening 
appears  to  be  swollen;  ribbons  of  detached  epithelial  covering  project 
into  the  lumen  of  the  bladder,  and  pus  flakes  are  seen  to  drop  from  the 
opening  of  the  urachus  into  the  bladder.  In  the  mucosa  adjoining  the 
opening  numerous  submucous  hemorrhagic  patches  are  to  be  seen. 

Abnormal  Communication  of  the  Bladder  with  Some  Pre- 
formed Cavity  or  Some  Perivesical  Area  of  Infection,  etc. — The 
perforation  of  a  pelvic  abscess  into  the  bladder  is  marked  in  the  cysto- 
scopic  picture  by  a  bulging  of  the  affected  bladder  area  into  the  lumen. 
If  the  exudate  is  still  under  high  tension,  this  part  of  the  mucosa  is 
covered  with  edema  bullosum  (see  page  840).  If  the  tension  has  relaxed 
considerably,  the  mucosa  appears  to  be  generally  swollen,  but,  as  a  rule, 
a  few  pearls  of  circumscribed  edema  are  to  be  noticed,  in  the  otherwise 
generally  edematous  mucosa. 

The  perforation  appears  as  a  ragged  hole,  whose  edges  are  everted. 
The  border  is  covered  with  pus  flakes  and  with  ribbons  of  the  detached 
epithelial  layer.  The  adjacent  mucosa  is  dark  red,  the  vascularization 
being  no  longer  visible.  Ecchymoses  are  numerous,  and  quite  often  we 
see  a  thin  stream  of  pus  running  down  into  the  bladder.  Pressure  on  the 
inflammatory  tumor  increases  the  flow  of  pus  into  the  bladder.  The 
pus  accumulates  in  the  trigone  and  fundus,  and  appears  there  as  a 
white,  strongly  reflecting  mass. 

The  perforation  oj  a  pyosalplnx  shows  a  similar  picture,  but  the 
bladder  waU,  as  a  rule,  is  involved  in  the  inflammatory  changes  only  to 
a  very  Hmited  extent.  As  a  rule,  no  flow  of  pus  into  the  bladder  is  to 
be  noticed.  Pressure  on  the  pyosalpinx  makes  corrugated,  sausage- 
shaped  strands  of  pus  appear  in  the  perforation.  If  the  pressure  is 
kept  up,  these  strands  accumulate  and  are  arranged  in  loops  at  the  fun- 
dus, thus  giving  the  appearance  of  a  network  of  white,  strongly  reflect- 
ing strands. 

The  perjoration  oj  a  dermoid  cyst  shows  similarly  an  opening  sur- 
rounded by  the  signs  of  contiguous  inflammation.  Either  bunches  of 
hair,  covered  with  caseous  masses,  or  parts  of  the  bony  skeleton  can  be 
seen  protruding  into  the  bladder. 
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Vesicorectal  fistulce  may  become  the  object  of  cystoscopic  examina- 
tion if  the  fistula  is  a  tortuous  one,  or  if  the  rectal  fistulous  opening  is 
so  small  that  it  can  easily  be  closed  temporarily  by  packing.  In  either 
case  it  becomes  possible  to  dilate  the  bladder  for  a  sufficient  length  of 
time  to  permit  a  cystoscopic  examination  to  be  made. 

The  vesical  opening  of  such  a  fistula  always  appears  like  a  crater, 
drawn  in  toward  the  bowel,  so  that  concentric  longitudinal  folds  of 
mucous  membrane  appear.  The  border  of  the  fistula  appears  to  be 
smooth  and  the  mucosa  tense  over  it.  The  signs  of  inflammatory 
reaction  around  the  fistulous  opening  are  very  sHght.  Once  in  a  while 
fragments  of  feces  may  be  seen  adherent  to  the  edges. 

Vesicovaginal  jistulcB  can  be  rendered  accessible  for  cystoscopic 
examination  either  by  clamping  together  the  edges  of  the  communication 
or  by  tightly  packing  the  vagina  with  wet  cotton. 

The  vesical  opening  of  the  fistula  is  always  surrounded  by  an  in- 
flamed area  of  mucosa;  the  most  important  feature  of  this  examination 
is  to  determine  what  relation  the  ureteral  openings  bear  to  the  fistula. 

The  communication  of  the  bladder  with  a  loop  oj  intestine,  as  a  re- 
sult of  the  perforation  of  an  intestinal  carcinoma  into  the  bladder, 
gives  quite  a  striking  picture. 

In  the  fundus,  or  in  the  vertex  of  the  bladder  anywhere,  we  see  a 
dark  excavation  of  varying  size.  This  recess  shows  a  double  border. 
In  the  inner  part,  the  smooth  mucosa  of  the  intestine,  shiny  and  pinkish, 
protrudes  into  the  viscus.  In  some  places  we  see  ulcerated  portions 
of  the  neoplasm.  Irregular  craters  with  a  discolored  base,  their  edges 
ragged,  and  ribbons  of  necrosing  tissue  floating  from  their  periphery, 
are  seen.  The  outer  ring  of  the  edge  is  formed  by  the  vesical  mucosa. 
It  appears  to  be  dark,  velvety  red,  and  submucous  hemorrhagic  patches 
are  to  be  seen.  The  adjacent  mucosa  is  characterized  by  a  very  dense 
network  of  the  finest  blood-vessels. 

Hemorrhoids  of  the  Bladder. — Simple  dilated  large  veins  appear 
in  the  cystoscopic  picture  as  meandering  blue  strands  of  various  caliber; 
they  quite  often  protrude  above  the  level  of  the  mucosa.  True  "hem- 
orrhoids," that  is,  well-developed  phlebectasias,  parietal  dilatations, 
or  pockets  in  the  veins,  give  different  cystoscopic  pictures,  according 
to  their  relation  to  the  cystoscopic  beak. 

If  the  light  strikes  them  from  the  front  or  diffusely,  they  appear  as 
well-defined  blue  globules  with  a  smooth  surface.  If  they  are  transil- 
lumined  from  behind,  they  appear  as  reddish,  somewhat  transparent 
globules,  that  frequently  carry  a  dark  center  ("phleboliths").  Once 
in  a  while  a  floating-blood  coagulum  is  seen  to  be  attached  to  the  periph- 
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ery  of  such  a  nodule.     In  order  to  test  the  functional  capacity  of  the 
two  kidneys,  several  methods  are  in  use: 


Ureteral  Catheterization  and  Examination  with  Sounds,  Etc. 

The  urine  from  each  kidney  can  be  collected  separately  by  means 
of  elastic  catheters  inserted  into  the  ureters. 

The  catheters  used  for  ureteral  catheterization  are  about  30  inches 
long  and  are  about  the  same  size  as  a  No.  5,  6,  7,  or  8  Charriere  sound. 
The  best  catheterizing  cystoscopes  are  those  of  Nitze,  Brenner,  Casper, 
and  Albarran  (see  Figs.  561,  562,  and  563).  The  principle  underlying 
each  of  these  instruments  is  the  same.  Along  the  upper  or  under  surface 
of  the  ordinary  cystoscope  runs  a  tunnel  which  opens  just  short  of  the 
prism  window.  When  the  ureteral  catheter  is  passed  along  this  tunnel 
and  projected  from  the  opening,  the  point  of  the  catheter  is  seen  on  look- 
ing through  the  prism,  and  may  be  guided  into  the  utereal  opening.  For 
catheterization  of  the  ureters  certain  conditions  are  requisite:  a  clear 
medium,  sufficient  distention  of  the  bladder,  and  an  anesthetic  urethra. 
The  patient  lies  upon  his  back  on  a  couch  or  operating  table  with  the 
pelvis  raised.  Ten  minutes  before  commencing  the  examination  20 
minims  of  a  2  per  cent,  solution  of  cocain  or  a  J-grain  tablet  of  alypin  are 
instilled  into  the  prostatic  urethra  with  a  Guyon's  syringe. 

Where  the  bladder  is  healthy,  no  preliminary  washing  is  required. 
A  gum-elastic  catheter  lubricated  with  glycerin  is  passed,  and  the  bladder 
is  slowly  filled  with  warm  boracic  lotion  by  means  of  a  hand  syringe  until 
twelve  ounces  have  been  introduced.  Where  cystitis  is  present,  careful 
and  painstaking  washing  is  necessary.  The  wash  is  examined  in  a  glass 
vessel  from  time  to  time  to  note  progress,  and  the  surgeon  should  not  rest 
satisfied  until  a  clear  medium  is  obtained.  Bleeding  during  the  washing 
is  best  treated  by  using  a  very  weak  solution  of  silver  nitrate  (i  in  10,000 
or  15,000).  The  silver  solution  is  followed  by  further  irrigation  with 
boric  solution.  A  distention  of  twelve  ounces  should  be  aimed  at,  for 
with  this  the  ureters  are  readily  approached.  In  the  female  bladder  a 
good  distention  is  especially  necessary,  and  the  pelvis  should  be  well 
tilted,  for  the  bladder  base,  from  its  relation  to  the  vagina,  lies  on  the  same 
plane  as  the  floor  of  the  urethra,  and  it  may  be  difficuh  to  raise  the  l)cak 
of  the  instrument  away  from  the  floor  of  the  viscus  so  as  to  mancu\cr  the 
catheter  into  the  opening  of  the  ureter. 

The  lamp  of  the  catheter  cystoscope  is  now  tested  and  the  ureteral 
catheter  placed  in  the  tunnel,  the  point  lying  just  within  the  distal  ()i)cn- 
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ing.  Glycerin  is  used  as  a  lubricant,  and  the  catheter  must  glide  easily 
along  the  tunnel.  The  instrument  is  well  lubricated  and  introduced  into 
the  bladder.  The  passage  of  the  cystoscope  must  be  carried  out  with  ex- 
treme care,  for  the  high  shoulder  tends  to  hitch  at  the  entrance  to  the 
bladder,  and  may  cause  bleeding,  which, will  obscure  the  view.  In  the 
male  subject  a  full  depression  between  the  patient's  thighs  is  necessary, 
and  at  the  same  time  a  pushing  movement  is  imparted  to  the  instrument. 
On  reaching  the  bladder  the  beak  of  the  instrument  is  turned  downward, 
— with  the  exception  of  the  Brenner  instrument,  which  does  not  require 
this, — the  light  switched  on,  and  the  interureteric  bar  comes  into  view. 
This  will  be  recognized  by  the  appearance  of  a  low  transverse  ridge,  or 
by  the  darker  color  frequently  imparted  by  the  more  abundant  blood- 
supply  of  the  trigone.  The  bar  is  followed  outward  to  one  or  other  side 
by  rotating  the  instrument,  and  the  red,  slit-like  opening  of  the  ureter 
comes  into  view. 

When  the  ureteric  opening  comes  into  view,  the  cystoscope  will  lie 
with  its  long  axis  in  the  middle  line  of  the  body  and  the  beak  twisted 
toward  the  side  of  the  observed  ureter.  By  carrying  the  ocular  end  of  the 
instrument  toward  the  opposite  thigh,  the  window^  and  catheter  opening 
will  be  found  to  approach  the  ureteric  opening.  The  window  now  lies 
above  and  slightly  to  the  inner  side  of  the  opening.  The  catheter  is 
pushed  on  so  that  the  point  lies  about  the  middle  of  the  field  of  vision. 
Most  of  the  maneuvering  should  be  done  with  the  cystoscope  as  a  whole, 
and  the  elevation  and  pushing  on  of  the  catheter  left  for  the  final  stage, 
when  the  window  is  close  to  the  opening.  The  orifice  should  be  ap- 
proached from  above  and  from  the  median  side.  The  catheter  sinks  be- 
tween the  lips  of  the  opening  and  is  slowly  and  gently  pushed  onward  by 
the  disengaged  thumb  and  forefinger  of  the  right  hand,  the  left  hand 
meanwhile  steadying  the  ocular  end  of  the  instrument  and  holding  it 
firmly  in  position.  As  the  catheter  enters  the  ureter  and  passes  along  the 
submucous  part  of  the  ureter  the  outer  end  of  the  ureteric  ridge  beyond 
the  orifice  of  the  duct  is  raised  up  for  one-eighth  of  an  inch  or  more.  If 
it  is  intended  to  catheterize  both  ureters  and  a  double-channel  cystoscope 
is  being  used,  the  beak  is  now  turned  toward  the  second  ureter  and  the 
ocular  end  of  the  cystoscope  moved  toward  the  opposite  thigh.  The  same 
maneuvering  is  carried  out  on  the  second  side  that  has  been  detailed  in 
describing  the  passage  of  the  catheter  into  the  first  ureter.  When  the 
second  catheter  is  in  place,  the  elevator  is  lowered,  the  light  is  switched 
off,  and  after  pushing  some  slack  catheter  into  the  bladder  the  cystoscope 
is  gently  withdrawn. 
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Each  catheter  is  fixed  with  a  piece  of  adhesive  plaster  to  the  inner 
surface  of  the  thigh  of  the  side  to  which  it  belongs.  If  this  is  not  done, 
they  are  easily  crossed  in  the  urethra,  and  it  is  impossible  to  tell  to  which 
kidney  either  catheter  belongs.  A  bottle  labeled  "right"  and  another 
"left"  is  placed  between  the  thighs  to  receive  the  ends  of  the  catheters. 
The  first  fluid  is  discarded,  for  some  of  it  is  derived  from  the  fluid  filling 
the  bladder.     It  is  not  always  necessary  to  catheterize  both  ureters. 

The  urine  which  passes  from  the  catheters  flows  in  a  continuous 
stream  when  the  eye  is  in  the  bladder,  but  when  it  lies  in  the  ureter  it 
drips  away  intermittently.  There  are  four  to  six  drops  in  rapid  succession, 
then  a  pause  of  about  six  seconds,  and  then  another  succession  of  drops. 

The  tip  of  the  catheter  should  only  extend  beyond  the  vesical  end  of 
the  ureter  a  distance  of  4  to  6  inches.     If  the  catheter  has  not  been  passed 


Fig.  564.— Catheter  Approaching  Ureteric  Fig.  565.— Catheter  Lying  in  Ureter. 

Orifice. 
(From  "  Estimation  of  the  Renal  Function  in  Urinary  Surgery,"  by  J.  \V.  Thomson  Walker,  M.  D.) 

into  the  pelvis  of  the  kidney,  urine  is  ejected  from  the  distal  (/.  e.,  external) 
portion  of  the  catheter  at  intervals,  just  as  it  is  normally  from  the  ureteral 
orifice  into  the  bladder.  If  the  tip  of  the  catheter  extends  into  the  pelvis 
of  the  kidney  the  urine  drips  out  in  a  continuous  stream.  At  times  the  in- 
sertion of  a  ureteral  catheter  is  followed  by  a  temporary  reflex  anuria. 
The  flow  of  urine  through  the  catheter  may  also  be  obstructed  by  a  plug  of 
mucus  or  pus,  arrested  in  the  catheter.  This  can  be  overcome  by  inject- 
ing some  sterile  water  into  the  catheter.  If  blood  appears  in  the  urine 
which  is  being  collected,  the  tip  of  the  catheter  should  be  pushed  a  little 
higher  up,  so  that  it  is  possible  to  exclude  an  injury  to  the  ureteral  mucous 
membrane  as  the  result  of  the  passage  of  the  catheter.  In  case  it  should 
be  impossible  to  catheterize  one  ureter,  or  if  it  be  considered  undesirable 
to  catheterize  the  ureter  of  the  presumably  healthy  side,  the  so-called  oc- 
clusion balloon  catheter  of  Nitze  is  employed.  This  is  a  ureteral  catheter 
54 


850  METHODS   OF   EXAMINATION. 

whose  eye  is  covered  by  a  very  thin  rubber  membrane.  After  this  cathe- 
ter is  inserted  into  one  ureter,  the  rubber  is  inflated  by  means  of  a  syringe, 
and  after  the  inflation  is  finished  the  distal  end  of  the  catheter  is  tied.  In 
this  way  the  catheter ized  ureter  is  plugged,  and  the  urine  coming  down 
from  the  opposite  kidney  is  collected  in  the  bladder  and  can  be  drained  out 
by  an  ordinary  catheter.  Previous  to  the  act  of  collecting  the  urine,  the 
bladder  must  be  carefully  irrigated,  and  then  emptied. 

If  it  is  necessary  to  make  a  differentiation  between  a  complete  severing 
of  a  ureter  and  a  ureteral  fistula,  which  involves  only  a  part  of  the  ureteral 
wall,  ureteral  catheterization  will  solve  this  problem  in  the  following  way : 
In  case  of  a  complete  lack  of  connection  between  the  distal  ureteral  stump 
and  the  proximal  end  of  the  ureter,  it  will  be  impossible  to  pass  the  cathe- 
ter beyond  the  region  of  the  fistula,  and  at  the  same  time  the  distal  open- 
ing of  the  catheter  will  remain  dry.  If  only  a  parietal,  i.  e.,  partial  lesion 
of  the  ureter  is  present,  the  catheter  will  quite  often  slip  over  this  place 
beyond  the  region  of  the  tangential  fistulous  opening,  and  urine  will 
come  down  through  the  catheter. 

The  emptying  of  a  fluctuating  tumor  occupying  the  renal  region, 
through  the  insertion  of  a  ureteral  catheter  inserted  high  up,  will  serve  to 
identify  this  tumor  as  a  renal  one.  In  case  it  should  be  desirable  to  meas- 
ure the  length  of  that  portion  of  the  catheter  which  is  inserted  into  the 
ureter,  a  so-called  zebra  catheter  is  employed.  This  is  a  catheter  whose 
surface  is  marked  in  turn  by  yellow  and  black  spaces,  each  being  one 
centimeter  long.  By  counting  the  number  of  these  spaces,  which  dis- 
appear into  the  ureteral  opening,  the  desired  measurement  is  secured. 
An  additional  aid  in  making  the  diagnosis  of  concretions  deposited  in 
the  renal  pelvis  may  be  had  by  the  use  of  the  ureteral  catheter.  This 
method  is,  however,  seldom  employed  since  the  skiagraphy  of  renal  and 
ureteral  calculi  has  made  such  great  advance. 

The  catheter  is  introduced  until  its  tip  rests  in  the  renal  pelvis ;  then 
sterile  water  is  injected  through  the  catheter  into  the  renal  pelvis.  If 
this  injection  is  followed  by  the  appearance  of  blood,  in  the  urine  which 
has  been  taken  from  this  kidney,  this  phenomenon  points  very  strongly 
to  the  presence  of  calculi,  whose  movement  as  the  result  of  the  in- 
jected stream  of  water  produced  hemorrhage.  If  a  wax-tipped  ureteral 
catheter,  after  being  withdrawn  from  the  renal  pelvis  and  ureter,  shows 
scratches  on  its  wax  coating,  absolute  evidence  is  furnished  of  the  exist- 
ence of  concretions.  This  method  is  not  sufficiently  to  be  relied  upon  to 
be  employed  as  a  routine  measure  (see  page  430). 

In  deciding  upon  the  patency  of  a  ureter,  either  solid  sounds  or  ure- 
teral catheters,  strengthened  through  the  insertion  of  a  metallic  mandrin. 
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must  be  used.  All  these  instruments  should  be  well  lubricated  with 
gl3xerin  before  using.  It  must  be  remembered,  however,  that  the  mere 
fact  that  a  catheter  or  a  sound  meets  with  resistance  somewhere  in  the 
ureteral  canal,  does  not  prove  the  existence  of  some  permanent  obstruc- 
tion. Very  often  the  catheter  is  simply  caught  in  a  mucous  fold,  or  the 
mucosa  is,  by  virtue  of  some  inflammation,  swollen  to  such  an  extent  as 
to  impede  the  smooth  progress  of  the  catheter-tip.  This  is  especially 
true  for  the  vesical  part  of  the  ureter.     In  case  the  catheter  does  not 


Fig.  566. — Radiograph  of  Suspected  Renal  Calculus  with  Sound  in  Ureter  (E.  Hurry  Fcnwick). 

The  arrow  points  to  a  shadow  which  was  shown  to  lie  outside  of  the  ureter,  the  latter  being  filled  with  a 

shadowgraph  bougie.     The  shadow  proved  to  be  a  patch  in  an  atheromatous  artery. 


progress  smoothly  and  warps,  several  methods  can  be  employed  in  order 
to  exclude  obstruction  due  to  a  mucous  fold  or  a  swollen  mucosa. 

Glycerin  is  injected  through  the  ureteral  catheter,  and  then  a  thicker 
catheter  is  employed,  the  tip  being  repeatedly  twisted  around,  so  as  to  ex- 
tricate it  out  of  an  interfering  fold  of  mucosa;  in  case  the  ureteral 
opening  should  show  signs  of  inflammation,  a  few  drops  of  adren- 
alin solution  are  injected  into  the  vesical  end  of  the  ureter,  so  as  to 
cause  the  mucosa  to  contract  and  thus  reduce  the  swelling. 
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The  diagnosis  oj  a  stricture  oj  the  ureter  can  only  be  made  if  a  thinner 
catheter  or  sound  passes  through  the  whole  length  of  the  ureter,  after  a 
larger  instrument  has  failed  to  do  so,  and  if  the  sound,  after  having  passed 
through  the  region  of  apparently  reduced  lumen,  gives  the  examining 
hand  the  distinct  impression  of  being  "engaged,"  i.  e.,  held  or  grasped  by 
the  stricture. 

The  diagnostic  range  of  ureteral  catheterization  can  be  amplified 
by  its  combination  with  radiography  (Fig.  566).  A  metallic  sound 
(lead  wire)  or,  better  still,  a  catheter  into  which  a  metallic  stylet  is  intro- 
duced into  the  ureter  and  renal  pelvis,  and  an  x-ray  picture  is  taken  while 
the  catheterizing  instrument  is  in  situ,  the  shadow  of  the  wire  appearing 
in  the  A:-ray  picture. 

The  following  information  can  thus  be  gleaned:  The  shadows  of 
the  wire  mark  the  course  of  the  ureter.  In  case  the  renal  pelvis  should 
be  enlarged  (dilated)  the  proximal  end  of  the  wire  adjusts  itself  to  the 
shape  of  the  pelvis,  outlining  its  size  by  curling  up  on  the  inner  surface 
of  the  pelvis. 

If  small  round  shadows  appear  in  the  x-ray  picture  somewhere  along- 
side the  course  of  the  ureter,  it  can  be  determined  whether  these  shadows 
are  produced  by  ureteral  concretions  or  not. 

Ureteral  concretions  will  necessarily  produce  shadows  that  are  in 
intimate  relation  to  the  shadow  produced  by  the  wire  lying  in  the  ureter. 
Other  conditions  which  produce  shadows,  not  in  close  relation  to  the 
sound,  are  calcified  mesenteric  lymph-nodes,  phleboHths  in  the  veins  of 
the  pelvis,  areas  of  ossification  in  the  ligaments  of  the  pelvis  (see 
page  5). 

If  the  shadow  of  the  wire  leads  directly  into  the  shadowy  outHne 
of  a  tumor,  the  connection  of  this  tumor  with  the  kidney  is  estabhshed. 

The  collection  of  urine  separately  from  each  kidney  renders  it 
possible  to  determine  which  kidney  or  whether  both  are  diseased,  {a) 
by  the  microscopic  and  chemical  analysis  of  the  collected  specimens; 
and  (6)  it  furthermore  enables  the  examiner  to  investigate  the  func- 
tional capacity  of  either  kidney  (see  page  427). 

METHODS  OF  DETERMINATION  OF   THE  FUNCTIONAL  ACTIVITY  OF 

EACH  KIDNEY. 

Chromocystoscopy. 

Drugs  which  stain  the  urine  are  brought  into  the  circulation  after 

being  swallowed  or  by  intramuscular  injections.     These  drugs  after  a 

certain  length  of  time  (thirty  minutes)  color  the  urine.     If  this  coloring 

is  delayed  in  its  appearance,  or  if  the  intensity  of  the  coloring  is  lessened, 
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Methylene-blue  can  be  given 


the  kidney  is  considered  to  be  below  par. 
by  mouth,  and  for  intragluteal 
injections  20  c.c.  of  a  4  per 
cent,  indigo-carmin  ^  solution  is 
used.  The  limitations  of  this 
method  of  chromocystoscopy 
are  obvious.  In  the  first  place, 
we  have  no  sliding  scale  that 
would  enable  us  to  draw  reli- 
able conclusions  as  to  the  time 
when  the  stain  appears  in  the 
urine  and  the  intensity  of  the 
coloring. 

It  is  a  matter  of  experience 
that  normal  kidneys  show 
great  variations  as  to  both  of 
these  points,  and  that  not  in- 
frequently diseased  kidneys  act 
very  promptly.  The  only  di- 
agnostic point  that  can  be 
gained  by  this  method  is,  that 
if  a  stained  urine  is  ejaculated 
from  both  ureteral  openings, 
then  we  are  dealing  with  two 
functionating  kidneys,  and, 
considering  the  rarity  of  a 
horseshoe  kidney,  we  can  say 
that  two  functionating  kidneys 
are  in  all  probability  present. 


Cryoscopy. 
Cryoscopy  is  the  determi- 
nation of  the  molecular  con- 
centration of  the  urine  and 
blood  by  determining  their  re- 
spective freezing-point.  The 
principle  of  this  method  is  this : 
The  richer  a  given  substance  is 
in  regard  to  molecules,  the^ower  will  its  freezing-point  be  below  that 

^  The  indigo-carmin  test  is  the  most  frequently  employed  color  test, 
value  when  combined  with  catheterization  of  the  ureters. 


p,Q    ^(^7. —Apparatus  for  Cryoscopy  (Fowler). 


ind   is  of  some 
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of  distilled  water.     The  best  apparatus  to  use  is  that  of  Boeckmann) 

Fig.  567)- 

Under  normal  conditions  the  urine  is  more  concentrated  as  to  mole- 
cules than  the  blood.  If  comparison  between  the  freezing-point  of  the 
blood  and  of  water  show  that  this  normal  difference  is  diminished,  then 
the  functional  capacity  of  the  kidney,  i.  e.,  its  ehminative  power,  is 
diminished. 

In  other  words,  the  question  to  be  answered  is  whether  one  kidney 
will  be  sufficient  to  attend  to  the  necessary  ehmination  after  the  other 
has  been  removed. 

Normally  the  human  blood  has  a  freezing-point  of  0.56°  C.  lower 
than  the  freezing-point  of  distilled  water.  If  this  freezing-point  of  the 
blood  sinks  lower  than  the  above-mentioned  figure,  then,  according  to 
those  who  recommend  this  method,  we  must  conclude  that  there  is  re- 
tention, consequently  an  increase  of  the  molecules  in  the  blood,  caused 
by  an  insufficient  kidney  action.  A  normal  jreezing- point  does  not 
always  indicate  renal  sufficiency.  A  high  freezing-point  may  be  found 
when  the  kidneys  have  a  perfect  functional  capacity. 

If  the  deviation  is  more  than  0.59°  C.  it  is  not  advisable,  as  a  rule, 
to  extirpate  a  kidney.  The  freezing-point  of  the  urine  normally  is 
from — 1.3°  to  2.0°  below  the  freezing-point  of  water;  a  deviation  beyond 
this  limit  proves  the  kidney  to  be  imreliable,  showing  that  the  molecular 
concentration  of  the  urine  is  unusually  low.  We  must  be  sure  that  no 
polyuria  exists  in  order  that  it  may  be  of  value.  Extensive  investiga- 
tions have  proved  that  this  method  is  only  rehable  if  the  results  are 
positive. 

Phloridzin  Test. 

The  administration  of  phloridzin  leads,  as  a  rule,  to  temporary  glyco- 
suria.^ This  glycosuria  appears  fifteen  to  thirty  minutes  after  the 
administration  of  the  drug,  and  disappears  usually  after  three  hours. 
After  the  urine  has  begun  to  flow  freely  through  the  ureteral  catheter, 
twenty  minims  of  a  i  per  cent,  phloridzin  solution  (freshly  prepared) 
are  given  by  intramuscular  injection.  The  urine  from  each  kidney  is 
collected  in  separate  bottles  and  tested  for  sugar  every  fifteen  minutes. 
The  glycosuria  seldom  lasts  longer  than  two  hours. 

Delay  in  the  appearance  of  the  sugar,  or  small  quantities  of  it,  is 
supposed  to  point  to  an  insufficiency  of  the  kidney.     The  more  renal 

^  Kapsammer  was  the  first  to  show  that  the  time  of  appearance  of  the  sugar  was 
of  importance.  Sugar  .can  usually  be  detected  in  the  urine  of  a  normal  individual  in 
fifteen  minutes. 
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parenchyma  present,  the  more  sugar  is  excreted,  since  the  phloridzin,  by 
irritating  them,  causes  the  withdrawal  of  sugar  from  the  blood.  This 
method  is  reliable  only  in  a  positive  sense,  because  researches  have 
proved  that  sometimes  absolutely  normal  kidneys  do  not  show  the  sugar 
reaction.  It  is  of  value  when  combined  with  ureteral  catheterization. 
The  employment  of  this  method  seems  to  involve  a  certain  risk,  as  there 
are  a  few  cases  reported  in  which  the  administration  of  phloridzin  was 
followed  by  hematuria  or  unusually  prolonged  glycosuria. 

All  of  the  previously  enumerated  methods  have  in  common  one 
serious  drawback.  They  do  not  furnish  us  any  clue  as  to  whether  an 
existing  reduction  in  the  functional  capacity  of  a  kidney  is  not  a  tem- 
porary condition  due  to  the  toxic  substances  brought  into  the  circulation 
from  the  other,  i.  e.,  diseased  kidney. 

Electric  Conductivity  of  Urine. 

An  attempt  has  been  recently  made  to  estimate  the  functional  capa- 
city of  a  kidney  by  determining  the  fluctuations  in  the  electric  resistance 
of  the  urine  produced  by  running  indigo- carmin  through  the  kidneys. 

The  principle  is  this,  that  first  the  electric  conductivity  of  the  urine 
is  tested;  immediately  afterward  indigo-carmin  is  injected  into  the 
gluteal  muscles,  and  the  electric  conductivity  is  again  tested  half  an  hour 
after  this  administration.  It  is  claimed  that  diseased  kidneys  show 
a  decidedly  decreased  electric  resistance  after  this  apphcation,  and  it 
is  furthermore  claimed  that  any  decrease  beyond  twenty  ohms  classifies 
such  a  kidney  as  a  surgically  unreHable  one. 

Healthy  kidneys  show  an  increase  in  electric  resistance  varying  up 
to  ten  ohms  after  the  stain  appears  in  the  urine.  Healthy  kidneys,  only 
temporarily  reduced  in  their  functional  capacity,  which  reduction  is. 
proved  by  any  of  the  above-mentioned  methods,  show  nevertheless- 
their  normal  possibiHties  by  an  increase  of  electric  resistance  after 
administration  of  indigo-carmin. 
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Abdomen,  250 

affections  of,  acute,  266 

pain  as  early  symptom,  292 

suppuration  as  early  symptom,  268 
condition  of,  in  intussusception,  324 
examination  of,  in  enterostenosis,  396 

in  intestinal  strangulation,  322 

in  volvulus,  322 
recti  muscles  of,  suppuration  in,  250 
tumors  of,  327 

arising  from  pelvic  viscera  of  female, 

369 

auscultation  in,  331 

due  to   aneurysm  of  abdominal  aorta 
or  its  branches,  367 
differential  diagnosis,  367 

due  to  inflammatory  exudates,  366 

due  to  tuberculous  peritonitis,  366 

having  origin  in  pelvic  viscera  or  bones, 
368 

history,  327 

inflation  of  stomach  or  colon  in,  331 

inspection  in,  330 

occurring   in   corresponding   locations, 
328 

palpation  in,  331 

percussion  in,  331 

results  obtained  from  abdominal  exam- 
ination and  its  adjuncts,  329 
Abdominal  aorta  and  branches,  aneurysms 
of,  abdominal    tumors    due 

differential  diagnosis,  367 
fistula,  252 
sinuses,  sources  of  suppuration  of,  25 1 
viscera,  injuries  of,  257 

general  condition  of  patient,  259 

history  and  mode  of  accident,  258 

internal  hemorrhage  in,  265 

local  signs,  260 

symptoms,  261 
wall,  affections  of,  250 

congenital  conditions  of,  255 
desmoids  of,  254 

differential  diagnosis,  254 
fibroma  of,  253 
furuncles  of,  250 
inflammatory  affections  of,  250 
injuries  of,  257 
lipoma  of,  253 
pigmented  nevi  of,  253 
retromuscular  suppuration  in,  250 
suppuration  in,  250 

sources  of,  251 
tumors  of,  253 


Abscess  discharging  through  umbilicus,  256 
epidural,  61 
extradural,  89 
extrasphincteric,  407 
formation,  leukocytosis  in,  818 
in  Pott's  disease,  '781 
intrasphincteric,  407 
of  brain,  63,  89 

acute  traumatic,  63,  64 

and  tumor  of  brain,  differentiation,  88 

chronic  traumatic,  64 

convulsions  in,  92 

headache  in,  92 

irritation  and  paralvtic  symptoms,  92 

nausea  in,  92 

optic  neuritis  in,  92 

otitic,  91,  92 

pulse  in,  92 

symptoms  of,  focal,  64,  92 

general,  63,  92 
tenderness  of  skull  in,  92 
vomiting  in,  92 
of  cerebellum,  92 
of  liver,  270 
I  multiple,  271 

of  omentum,  multiple,  291 
of  superior  rectal  space,  408 
otitic,  of  brain,  91,  92 
paraarticular,  705 
■   perisinuous,  8q 
prevesical,  251 
pulmonary,  230 
retropharyngeal,  370 
;        subpericranial,  72 
subphrenic,  285 

differential  diagnosis,  288 
temporosphenoidal,  92 
tropical,  270 
I  differential  diagnosis,  271 

I    Acetabulum,  fractions  of,  573 
Achondroplasia,  679 
Acid    intoxication,    hepatic     postoperative, 

I        707 

,    Acromegaly,  76 
Actinomycosis,  ileocecal,  inflammatory    tu- 
mors of  intestine  from,  351 
of  face,  106 
of  jaws,  130 
of  lungs,  233 
of  neck,  172 
j        of  pleura,  233 

of  thoracic  wall,  218 
Adamintoma,  1 19 

Adenocarcinoma     of    sweat    or    sebacet)us 
glands  of  extremities,  O36 
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Adenocystoma,  benign,  of  testicle,  461 
Adenofibroma  of  breast,  246 
Adenoma  of  sweat  and  sebaceous  glands  of 
extremities,  635 
of  face,  108 
thyroid,  198 
Adhesions,  perigastric,  in  ulcer  of  stomach, 

Adynamic  ileus,  325 

Agglutination  reactions,  813 

Air  embolism  in  injuries  of  veins   of  neck, 

165 
in  tissues  in  fracture  of  base  of  skull,  28 
passages,  foreign  bodies  in,  168,  238 
Albuminuria  after  fracture  of  base  of  skull, 

36 
Alimentary  canal   in   pyemia   complicating 
wounds,  617 
in    septicemia    complicating    wounds, 

616 
injuries  of,  free  fluid  in  peritoneal  cav- 
ity in,  262 
obliteration  of  liver  dulness  in,  262 
tympanites  in,  262 
vomiting  in,  262 
Anemia,  823 
Aneurysm,  arteriovenous,  of  scalp,  75 

traumatic,  of  neck,  165 
■    cirsoid,  of  extremities,  637 
of  scalp,  75 
false,  494 

non-traumatic,    of   larger   vessels   of   ex- 
tremities, 637 
of  carotid  artery,  164 
of  extremities,  637 
of  subclavian  artery,  164 
thoracic,  224 
traumatic,  494 

of  extremities,  638 
of  face,  108 
of  neck,  164 
of  scalp,  75 
Angina  Ludovici,  135,  169 
Lud  wig's,  135,  169 
sclerotica  abdominis,  318 
Angioma  of  face,  107 

of  muscles  of  extremities,  655 
of  salivary  glands,  153 
of  scalp,  74 
cavernous,  74 
Angle,  carrying,  542 
Ankle-joint,  diseases  of,  738 
dislocations  at,  593 

in  lateral  direction,  594 
in  sagittal  direction,  593 
or  near,  593 
injuries  in  vicinity  of,  590 
tuberculosis  of,  739 

differential  diagnosis,  739 
Ankylosis  of  temporo-maxillary  joint,    133 
Anthrax  complicating  wounds,  621 
edema  complicating  wounds,  622 
Anuria  in  renal  calculus,  428 

in  ureteral  calculus,  430 
Anus,  atresia  of,  402 
epithelioma  of,  415 


Anus,  fissure  of,  409 
fistula  of,  408 
pruritus  of,  404 
Aorta,  abdominal,  and  branches,  aneurysms 
of,  abdominal  tumors  due 
.to,  367 
differential  diagnosis,  367 
Aphasia,  motor,  52 
sensory,  52 
visual,  52 
Apoplectiform  attacks  in  brain  tumors,  83 
Apoplexy,  late  traumatic,  59 
Appendicitis,  293 
chronic,  392 

differential  diagnosis,  298 
hematuria  in,  298 
leukocytosis  in,  296,  818 
in  differentiating,  819 
muscular  rigidity  in,  293 
pain  in,  293 
pulse  in,  295 
temperature  in,  296 
tenderness  in,  293 
tuberculous,  acute,  303 
tumor  in,  297 
Appendix,  vermiform,    hernia    of,    in    in- 
guinal hernia,  471 
primary  neoplasms  of,  394 
tuberculosis  of,  394 
Armor-like  carcinoma,  248 
Arteries,  injuries  of,  492 

of  extremities,  diseases  of,  636 
of  neck,  injuries,  163 
Arteriovenous  aneurysm  of  scalp,  75 

traumatic,  of  neck,  165 
Arteritis  of  extremities,  636 
Artery,  carotid,  aneurysm  of,  164 
injury  of,  163 
middle  meningeal,  hemorrhage  from,  54, 

55 
vertebral,  injury  of,  164 
Arthritis,  695 

acute,  of  extremities,  663 
in  infants,  663 

traumatic,  697 
chronic,  704 

of  temporo-maxillary  joint,  132 
deformans,  708 

differential  diagnosis,  710 

general  progressive  form,  709 

Heberden's  nodes  in,  709 

in  children  and  young  individuals,  710 

monarticular  form,  710 

of  spine,  784 

polyarticular  form,  709 

vertebral  form,  710 
due  to  syringomyelia,  717 
following  infectious  diseases,  702 
gonorrheal,    702.      See    also    Gonorrheal 

arthritis. 
gouty,  711 

acute,  711 

atypical  or  irregular  form,  711 

chronic,  712 
neurogenica,  715 
neuropathic,  715 
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Arthritis,  pneumococcus,  701 

primary     acute,     of     temporo-maxillary 

joint,  132 
secondary  acute,  699 
by  extension,  703 
of  temporo-maxillary  joint,  132 
to  pus  foci  elsewhere,  700 
syphilitic,  712 
acquired,  712 
chronic,  713 
hereditary,  714 
secondary,  712 
tertiary,  713 
tabetica,  715 
traumatic,  519 

diagnosis  shortly  after  injury,  520 
free  bodies  in  joints  in,  523 
rupture  of  ligaments  in,  521 
subluxation  of  cartilages  in,  522 
typhoidal,  701 
Arthropathie  tabetique,  715 
Ascites,  364 

general  causes,  366 
local  causes,  365 
Asphyxia,  traumatic,  210 
Astragalus,  dislocation  of,  595 

total,  595 
Atresia  ani,  402 
et  recti,  402 
recti,  402 
Atrophy  of  cranial  bones,  76 
of  testicle,  449 
syphilitic,  of  tongue,  143 
Auditory  nerve,  injury,  in  fracture  of  base 

of  skull,  32 
Auscultation  in  empyema,  227 
in  tumors  of  abdomen,  331 
of  neck,  185 


Back,  furuncles  of,  217 

ulcerations  on,  in  tertiary  syphilis,  217 
Balanitis,  447 
Barlow's  disease,  679 

Bile-duct,  common,  gallstones  in,  389,  392 
Bile-passages,  infection  of,  leukocytosis  in, 

820 
Bladder,  431 

abnormal  communication  of,  cystoscopy 
in,  845 

calculus  of,  436 
cystoscopy  in,  842 

communication   of,    with    loop   of   intes- 
tine, cystoscopy  in,  846 

congenital  malformations  of,  431 

distended,  368 

edema  of,  cystoscopy  in,  840 

exstrophy  of,  43 1 

hemorrhoids  of,  cystoscopy  in,  846 

hernia  of,  in  inguinal  hernia,  470 

inflammation  of,  432.     See  also  Cystitis. 

injuries  of,  symptoms,  264 

lesions  of,  416 

leukoplakia  of,  cystoscopy  in,  844 

parasites  of,  cystoscopy  in,  844 

rupture  of,  in  fracture  of  pelvis,  564 


Bladder,  syphilis  of,  cystoscopy  in,  844 
tuberculosis  of,  435 

cystoscopy  in,  839 
tuberculous  catarrh  of,  cystoscopy  in,  839 
tumors  of,  438 

cystoscopy  in,  843 
ulcer  of,  435 

cystoscopy  in,  839,  840 
wounds  of,  432 
Blastomycosis  of  neck,  174 
Blastomycotic  ulcers  of  extremities,  626 
Blood,  coagulation  time  of,  812 
cryoscopy  of,  853 
escape  of,  from  ear,  nose,  and  mouth,  in 

fracture  of  base  of  skull,  29 
examination  of,  810 

in  tumors  of  neck,  185 
in  pyemia  complicating  wounds,  618 
in  septicemia  complicating  wounds,  616 
parasites  in,  812 
specific  gravity  of,  812 
Blood-counting  apparatus  of  Thoma-Zeiss, 

816 
Blood-cysts  of  neck,  188 
Blood-pressure,  estimation  of,  826 
in  acute  peritonitis,  827 
in  collapse,  827 
in  hemorrhage,  826 
in  injuries  of  head,  827 
in  shock,  826 
in  surgical  accidents  and  diseases,  826 

operations,  826 
increased,  in  brain  tumors,  83 
Blood-vessels,  injuries  of,  492 
in  dislocations,  524 
in  fractures,  507 

of  base  of  skull,  30,  ^t, 
subcutaneous,  213 
Bones,  contusions  of,  501 
cranial,  atrophy  of,  76 
contusions  of,  67 
hypertrophy  of,  76 
injuries  of,  485 

general  considerations,  501 
of  extremities,  carcinoma  of,  693 
:x--rays  in,  693 
chondroma  of,  687 

:x:-ray  appearances  in,  688 
cysts  of,  681 

rv-ray  appearance  in,  683 
diseases  of,  658 
acute,  658,  66  r 
chronic,  659,  669 
:x;-rays  in,  665 
enchondroma  of,  687 
endothelioma  of,  693 
exostoses  of,  685 

x-ray  appearance  in,  685 
malignant  tumors  of,  689 
myeloma  of,  693 
osteoma  of,  685 
osteomalacia  of,  677 

differential  diagnosis,  677 
])erithclioma  of,  6^3 
sarcoma  of,   689.      See    also    Sarcoma 
of  hones  oj  extremities. 
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Bones  of  extremities,  syphilis  of,  672 
acquired,  673 
x-Ta.y  appearances  in,  676 
tuberculosis  of,  669 

:x--ray  appearances  in,  671 
tumors  of,  680 
Bow-legs,  747 

Brachial  plexus,  injuries  of,  166,  500 
Brain,  abscess   of,    63,    89.     See    also   Ab- 
scess of  brain. 
carcinoma  of,  88 
compression  of,  38 
first  stage,  40 
fourth  stage,  42 
from  infection  of  meninges  or  brain,  or 

from  tumors  of  brain,  39 
from  intracranial  hemorrhage,  38 
from  splinters  of  depressed  fracture,  38 
second  stage,  40 
stage  of  compensation,  40 
of  manifest  pressure,  41 

early,  40 
of  paralysis,  42 
third  stage,  41 
concussion  of,  37 

stage  of  depression,  37 
of  irritation,  38 
contusion  of,  43 
cysts  of,  88 
diseases  of,  81 
endothelioma  of,  87 
glioma  of,  87 

injuries  of,  differential  diagnosis,  59 
suppuration  following,  61 
differential  diagnosis,  66 
laceration  of,  43 
sarcoma  of,  88 
syphiloma  of,  87 
tuberculoma  of,  87 
tumors  of,  82 

and    abscess   of  brain,  differentiation, 

88 
apoplectiform  attacks  in,  83 
choked  disc  in,  8^ 
compression  from,  39 
convulsions  in,  83 
differential  diagnosis,  88 
headache  in,  82 

increased  blood-pressure  in,  83 
mental  symptoms  in,  83 
nature  of,  87 
nausea  in,  82 
optic  neuritis  in,  83 
papillitis  in,  83 
slow  pulse  in,  83 
symptoms,  focal,  83 

general,  82 
tenderness  of  skull  in,  83 
vertigo  in,  83 
vomiting  in,  82 
venous  sinuses  of,  hemorrhage  from,  54 
white  matter  of,  lesions,  52 
Branchial  cyst,  186 
fistula,  158,  159 
Breast,  adenofibroma  of,  246 
caking  of,  240 


Breast,  carcinoma  of,  246.     See  also  Car- 
cinoma of  breast. 
diffuse  fibroadenoma  of,  241 

fibroma  of,  241 
diseases  of,  239 
fibroadenoma  of,  245 
fibroma  intracanaliculare  of,  245 
hypertrophy  of,  245 
inflammatory  processes  of,  239 
male,  diseases  of,  249 
myxoma  of,  245 
pigeon-,  678 
sarcoma  of,  246 
syphilis  of,  245 
tuberculosis  of,  244 
tumors  of,  245 
benign,  245 

differential  diagnosis,  248 
malignant,  246 
Brenner's  ureter-cystoscope,  837 
Bronchi,  foreign  bodies  in,  168 
Bronchiectasis,  232 
Brown-Sequard  paralysis,  760 
Bryant's    measurement    in    fractures    and 
dislocations  of  femur,  569 
triangle,  568 
Bubonocele,  467 

Bulla,  formation  of,  in  fractures,  506 
Bursa,  injuries  of,  491 

of  extremities,  diseases  of,  646 
thyrohyoid,  189 
Bursitis,  acute,  of  extremities,  646 
chronic,  of  extremities,  646 
subacromial,  647 

acute  or  spasmodic  type,  symptoms  of, 

647 
chronic,  symptoms  of,  648 
differential  diagnosis,  648 
subacute  or  adherent,  symptoms  of,  647 
syphilitic,  of  extremities,  646 
tuberculous,  of  extremities,  646 


Cachexia  in  malignant  tumors  of  kidney, 
362 
strumipriva,  197 
Caking  of  breast,  240 
Calculus  in  bladder,  cystoscopy  in,  842 
renal,  420.     See  also  Nephrolithiasis. 
salivary,  135,  150 

ureteral,  429.     See  also  Ureteral  calculus. 
vesical,  436 
Callus  formation,  defective,  in  fractures,  509 
Caput  obstipum,  162 
Carbuncle  of  scalp,  71 
Carcinoma,  armor-like,  248 
en  cuirasse,  156,  248 
leukocytosis  in,  822 
of  bones  of  extremities,  693 

x-rays  in,  693 
of  brain,  88 
of  breast,  246 
age  in,  247 
complications,  248 

condition  of  nipple  and  regional  lymph- 
nodes,   248 
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Carcinoma  of  breast,  edema  of  hand  in,  248 
location  and  growth,   247 
mobility,  consistency,  and  form,  247 
paraplegia  dolorosa  in,  248 
of  duodenum,  353 
of  face,  109 
of  floor  of  mouth,  137 
of  intestine,  353 

condition  of  bowel  movements  in,  353 
differential  diagnosis,  354 
symptoms  of  stenosis  in,  353 
tumor  in,  354 
of  jaws,  126 
of  larynx,  205 
of  lip,  117 
of  neck,  193 
primary,  193 
secondary,  194 
of  parotid  gland,  155 
of  rectum,  415 
of  scalp,  75 
of  skull,  79 
of  stomach,  383 

hemorrhage  in,  386 
pain  in,  385 

stomach  contents  in,  386 
tumor  in,  387 
vomiting  in,  385 
of  tongue,  145 

differential  diagnosis,  146 
Carcinomatous  lymph-node  enlargement  of 

neck,  179 
Carotid  arteries,  aneurysm  of,  164 
artery,  injury  of,  163 

internal,  intracranial  portion,  injuries, 
hemorrhage  from,  55 
body,  sarcoma  of  neck  arising  from,  192 
sheath,  sarcoma  of  neck  arising  from,  193 
space,  suppuration  in,  171 
Carpal  bones,  dislocations  of,  557 

fractures  of,  557 
Carpo-metacarpal  dislocations,  558 
Carpus  valgus,  754 

varus,  754 
Carrying  angle,  542 
Cartilages,  costal,  fractures  of,   208 

subluxation  of,  in  traumatic  arthritis,  522 
Catarrh,  tuberculous,  of  bladder,  cystoscopy 

in,  839 
Catarrhal  cholangitis,  272 
Catheter  fever,  432 
Catheterization,  ureteral,  847 

in  tuberculosis  of  kidney,  420 
Cauda  equina,  lesions  of,  770 
Cavernous  sinus,  thrombosis  of,  94 
Cecum,  hernia  of,  in   inguinal  hernia,  471 

sliding  hernia  of,  464 
Cell  reactions,  813 

Cellulitis,     emphysematous,     complicating 
wounds,  613 
of  finger  or  hand  complicating  wounds, 
609 
Cephalhematoma,  19 
Cephalhydrocele,  traumatic,  20 
Cephalic  tetanus,  619 
Cerebellum,  abscess  of,  92 


I    Cerebellum,  lesions  of,  53 

tumors  of,  84 
j    Cerebral  localization,  47 
Cerebrospinal   fluid,   cytodiagnosis  of,   828 
escape  of,  in  fracture  of  base  of  skull, 
29,  30 

meningitis,  cytodiagnosis  of,  828 
Cervical  nerves,  injuries  of,  166 

rib,  160 
Chancre  of  tongue,  141 
Charcot  knee-joints,  713 
Cheeks,  tumors  of  inside  of,  137 
Chest,  207.     See  also  Thorax. 
Choked  disc  in  brain  tumors,  83 
Cholangitis,  catarrhal,  272 

suppurative,  272 
Cholecystitis,  acute,  268 

differential  diagnosis,  268 

phlegmonous,  269 
Cholelithiasis,  388.     See  also  Gallstones. 
Chondrodystrophia  foetalis,  679 
Chondroma  of  bones  of  extremities,  687 
x-TSLY  appearances  in,  688 

of  jaws,  122 

of  neck,  190 
Chondrosarcoma  of  parotid  gland,  154 
Chromocystoscopy,  852 
Circulatory    complications,     postoperative, 

806 
Circumflex  nerve,  injuries  of,  498 
Cirsoid  aneurysm  of  extremities,  637 

of  scalp,  75 
Claudication,  intermittent,  630 
Clavicle,  dislocations  of,  531 

at  acromioclavicular  joint,  532 
of  sternal  end,  531 

fractures  of,  529 
Club-foot,  749 
Club-hand,  754 
Coagulation  time  of  blood,  812 
Coeliac  parotitis,  151,  809 
Colic,  gallstone,  304.    See  also  Gallstone  colic. 

in  enterostenosis,  396 

renal,  312 
Collapse,  827 

blood-pressure  in,  827 

postoperative,  792 
Colles'  fracture,  553 
Colon,  congenital  idiopathic  dilatation  of, 

397 
inflation  of,  in  tumors  of  abdomen,  331 
Coma,  compression,  differentiation  of.  from 

other  forms  of  coma,  42 
Compression    coma,    differentiation,    from 
other  forms  of  coma,  42 
of  brain,  38.     See  also  Brain,  compression 
I  of. 

Concussion  of  brain,  37 
stage  of  depression,  37 
of  irritation,  38 
of  spine,  776 
Constipation  in  enterostenosis,  395 
in  intestinal  obstruction,  320 

strangulation,  322 
in  peritonitis,  277 
in  volvulus,  322 
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Contraction,  Dupuytren's,  655 
Contused  wounds  of  scalp,  18 
Contusions,  cerebral,  43 

of  bones,  501 

of  cranial  bones,  67 

of  hip,  574 

of  muscles,  487 

of  urethra,  441 

simple,  effect  of,  on  skin,  486 
Convolutions,  ascending  frontal,  lesions  of, 

47 
Convulsions  in  brain  abscess,  92 

tumors,  83 
Cook's  modification  of  Riva-Rocci  sphyg- 
momanometer, 40 
Corset  liver,  334 

differential  diagnosis,  334 
Costal  cartilages,  fractures  of,  208 
Coxa  vara,  743 

attitude  of  limb,  744 
differential  diagnosis,  745 
gait  and  pain,  744 
history,  744 

limitation  of  motion,  744 
shortening,  744 
symptoms,  744 
traumatica,  575 
.r-rays  in,  745 
Coxitis,  724 

tuberculous,  725.     See  also  Tuberculosis 
0}  hip-joint. 
Cranial  bones,  atrophy  of,  76 
contusions  of,  67 
hypertrophy  of,  76 
Craniotabes,  76,  678 
Crepitus  in  epiphyseal  separation,  516 

in  fractures,  511 
Cretinism,  197 
Crisis,  Dietl's,  313,  357 

differential  diagnosis,  313 
visceral,  316 
Cryoscopy,  853 

apparatus  for,  853 
Cutaneous  tissue,  infection  of,  complicating 

wounds,  609 
Cut-throat,  167 
Cyanosis  in  penetrating  injuries  of  thorax, 

214 
Cyst,  branchial,  186 
Cystic  disease  of  liver,  338 
duct,  gallstones  in,  392 
goiter,  189 

hygroma  of  neck,  188 
lymphangioma,  congenital,  of  neck,   188 
mastitis,  chronic,  241 
tumors  behind  rectum,  788 
of  neck,  186 
Cystitis,  432 
acute,  432 

complications  of,  434 
gonorrheal,  cystoscopy  in,  839 
pain  in,  433 

painful,   increased  frequency  and   ur- 
gency of  urination  in,  432 
symptoms,  general,  433 
tenderness  in,  433 


Cystitis,  acute,  urine  in,  433 
chronic,  434 

complications  of,  434 

cystoscopy  in,  839 
cystoscopy  in,  838 
differential  diagnosis,  434 
diphtheritic,  433 

nodular  and  ulcerative  tuberculous,  cys- 
toscopy in,  840 
tuberculous  parenchymatous,  cystoscopy 

in,  839 
Cystoma  of  jaws,  119 
Cystoscope,  Nitze's,  835,  836,  837 
Cystoscopes,  835 
Cystoscopic  examination  in  tuberculosis  of 

kidney,  420 
Cystoscopy,  832 

in  abnormal  communication  of  bladder, 

845 
in  acute  gonorrheal  cystitis,  839 
in  calculi  in  bladder,  842 
in  chronic  cystitis,  839 
in  communication  of  bladder  with  loop 

of  intestine,  846 
in  cystitis,  838 
in  edema  of  bladder,  840 
in  hemorrhoids  of  bladder,  846 
in  hypertrophy  of  prostate,  841 
in  leukoplakia  of  bladder,  844 
in  nodular    and    ulcerative    tuberculous 

cystitis,  840 
in  parasites  of  bladder,  844 
in  patent  urachus,  845 
in  perforation  of  dermoid  cyst,  845 

of  pyosalpinx,  845 
in  syphilis  of  bladder  wall,  844 
in  tuberculosis  of  bladder,  839 
in  tuberculous  catarrh  of  bladder,  839 

parenchymatous  cystitis,  839 
in  tuberous  form  of  tuberculosis,  840 
in  tumors  of  bladder  wall,  843 
in  ulcers  of  bladder,  839,  840 
in  ureteral  calculus,  430 
in  vesicorectal  fistula,  846 
in  vesicovaginal  fistula,  846 
technic  of,  832,  833 
Cysts,  blood,  of  neck,  188 
branchial,  186 
dentigerous,  of  jaws,  118 
dermoid,  of  extremities,  635 

of  face,  108 

of  floor  of  mouth,  136 

of  neck,  190 

of  scalp,  73 

perforation  of,  cystoscopy  in,  845 
hydatid,  in  muscles  of  extremities,  655 

of  liver,  336 

differential  diagnosis,  337 
suppurating,  288 

of  lungs,  233 

of  neck,  189 

of  spleen,  349 
lymph,  of  extremities,  643 
of  accessory  thyroids,  189 
of  bones  of  extremities,  68 1 
rv-ray  appearance  in,  683 
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Cysts  of  brain,  88 
of  mesentery,  354 
of  pancreas,  343 

differential  diagnosis,  345 
of  salivary  ducts,  152 

glands,  152 
retention-,  of  salivary  glands,  152 
sebaceous,  of  extremities,  635 

of  face,  108 

of  neck,  190 

of  scalp,  73 
simple,  of  jaws,  117 
thyroglossal,  136,  186 
unilocular,  of  neck,  188 
Cytodiagnosis,  828 

of  cerebrospinal  fluid,  828 

meningitis,  828 
of  pleural  fluids,  828 
of  tuberculous  meningitis,  828 


Deafness,  word-,  52 

Decubital  ulcers  of  extremities,  627 

of  tongue,  139 
Defense  musculaire,  261,  276 
Deformities,  congenital,  of  hands,  754     " 
in  dislocations,  527 
in  epiphyseal  separations,  516 
in  fractures,  511 
in  Pott's  disease,  780 
of  extremities,  740 

caused  by  anterior  poliomyeHtis,    748 
of  jaws,  131 
Deformity,  Madelung's,  754 
Delirium,  traumatic,  605 
in  fractures,  508 
tremens,  605 

in  fractures,  508 
Dental  ulcers,  139 
Dentigerous  cysts  of  jaws,  118 
Dermoid  cysts  of  extremities,  635 
of  face,  108 
of  floor  of  mouth,  136 
of  neck,  190 
of  scalp,  73 

perforation  of,  cystoscopy  in,  845 
sequestration,  sacrococcygeal,  788 
Descent,   imperfect,   of    testicle,   450.      See 

also  Testicle,  imperfect  descent  of. 
Desmoids  of  abdominal  wall,  254 
differential  diagnosis,  254 
of  muscles  of  extremities,  655 
Diabetic  complications,  postoperative,  808 

gangrene  of  extremities,  630 
Diaphragm,  penetrating  wounds  of,  217 

subcutaneous  injuries  of,   212 
Diaphragmatic  hernia,  483 
Dietl's  crisis,  313,  357 

differential  diagnosis,  313 
Digits,  supernumerary,  754 
Dilatation,  congenital  idiopathic,  of  colon, 

397 
idiopathic,  of  esophagus,  377 
of  stomach,  379 
postoperative,  800 
Diphtheria,  leukocytosis  in,  817 


Diphtheritic  cystitis,  433 
Dislocations,  ancient,  524 

of  elbow,  551 
at  ankle-joint,  593 

in  lateral  direction,  594 

in  sagittal  direction,  593 
carpo-metacarpal,  558 
change  in  length  of  limb  in,  529 
congenital,  of  extremities,  740 

of  hip,  740 

differential  diagnosis,  741 

of  knee,  742 

of  patella,  742 

of  shoulder,  742 
deformity  in,  527 
diagnosis  in  general,  526 
disturbance  of  function  of  limb  in,  527 
general  considerations  on,  524 
habitual,  524 
injury  of  blood-vessels  in,  524 

of  nerves  in,  525 
inveterate,  524 
near  ankle-joint,  593 
objective  signs  of,  527 
of  carpal  bones,  557 
of  clavicle,  531 

at  acromioclavicular  joint,  532 

of  sternal  end,  531 
of  hip,  570 

accompanied  by  fracture  of  upper  end 
of  femur  or  rim  of  acetabulum,  574 
of  jaw,  99 
of  knee,  582 

backward,  583 

forward,  582 
of  metacarpal  bones,  559 
of  metatarsal  bones,  600 
of  neck  of  femur  in  early  life,  575 
of  patella,  582 
of  phalanges,  559 
of  radius,  550 

and  ulna,  549 
backward,  550 
of  shoulder,  diagnosis  of  fractures  asso- 
ciated with,  540 

region,  529 
of  shoulder-joint,  538 

backward,  540 

subspinous  forms,  540 
of  tendons,  490 
of  toes,  60  r 
of  ulna  and  radius,  549 

backward,  550 
of  vertebrrc,  773 

])athology,  758 
of  wrist,  558 
pathologic,  524 
recurrent,  524 
special,  529 
spontaneous,  524 
subacromial,  540 
subastragaloid,  594 
subclavicular,  540 
subcoracoid,  539 
subglenoid,  540 
tibiotarsal,  503 
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Dislocations,  unreduced,  524 
of  elbow,  551 
A--ray  examination  in,  529 
Displacement,  congenital,  of  kidney,  356 
Distended  bladder,  368 
Diverticula  of  esophagus,    189,  376 

of  pharynx,  189 
Diverticulitis,  289 
Diverticulum,  Meckel's,  255 
Drug  eruptions,  postoperative,  808 
Drugs,  poisoning  from,  postoperative,  808 
Dulness  in  flanks  and  right  iliac  region  in 
perforating  ulcers  of  stomach  and  duo- 
denum, 307 
liver,  obliteration  of,  in  injuries  of  ali- 
mentary canal,  262 
in  perforating  ulcers  of  stomach  and 
duodenum,  307 
Duodenum,  carcinoma  of,  353 

ulcer  of,  387.     See  also  Ulcer  of  stomach. 
perforating,  306.     See  also  Perforating 
ulcers  of  stomach  and  duodenum. 
Dupuytren's  contraction,  655 
Dyspnea  in  penetrating  injuries  of  thorax, 
214 


Ear,  escape  of  blood  from,  in  fracture  of 

base  of  skull,  29 
Ecchymosis  in  epiphyseal  separations,  516 

in  fractures,  512 
Echinococcus  cysts.     See  Hydatid  cysts. 

of  skull,  79 
Ectopia  testis,  450 

vesicae,  431 
Edema,  anthrax,  complicating  wounds,  621 

of  bladder,  cystoscopy  in,  840 

of  glottis,  204 

of  hand  in  carcinoma  of  breast,  248 

pulmonary,  in  fractures,  508 
Elbow,   ancient  or  unreduced  dislocations 

of'  551 

miner's,  646 

pulled,  551 

sprains  of,  542 
Elbow-joint,  diseases  of,  721 

injuries  in  vicinity  of,  541 
Electric  conductivity  of  urine,  855 
Elephantiasis,  633 
Eleventh  nerve,  injury,  in  fracture  of  base 

of  skull,  32 
Embolic  gangrene  of  extremities,  631 
Embolism,  air,  in  injuries  of  veins  of  neck, 
165 

fat,  in  fractures,  507 

in  fractures,  506 

of  mesenteric  vessels,  314 

differential  diagnosis,  315 

postoperative,  806 

pulmonary,  postoperative,  795 
Emphysema  of    skin  in  penetrating    inju- 
ries of  thorax,  214 
Emphysematous      cellulitis      complicating 

wounds,  613 
Empyema,  225 

auscultation  in,  227 


Empyema,  causes,  225 
clinical  course,  226 
differential  diagnosis,  228 
exploratory  puncture  in,  228 
history,  226 

in  penetrating  injuries  of  thorax,  214 
inspection  in,  226 
of  joints,  tuberculous,  705 
palpation  in,  227 
percussion  in,  227 
physical  examination  in,  226 
tuberculous,  225 
Encephalocele,  80 
Enchondroma  of  bones  of  extremities,  687 

of  ribs,  224 
Endothelioma  of  bones  of  extremities,  693 
of  brain,  87 
of  parotid  gland,  156 
Enlargement  of  cervical  lymph-nodes,  175. 
See  also  Lymph-nodes  of  neck,  enlarge- 
ment. 
of  kidney  in  renal  tuberculosis,  419 
of  prostate,  439 

differential  diagnosis,  440 
of  spleen,  348 
Enterocele,  acute  partial,  466 
Enterostenosis,  395 
colic  in,  396 

condition  of  feces  in,  396 
constipation  in,  395 
examination  of  abdomen  in,  396 

of  rectum  and  pelvis  in,  396 
history,  396 
peristalsis  in,  396 
tympanites  in,  396 
Epidermal  infection  complicating  wounds, 

609 
Epididymis,  tumors  of,  461 
Epididymitis,  gonorrheal,  454 
Epidural  abscess,  61,  89 

hematoma,  54 
Epilepsy,  traumatic,  68 
Epiphyseal  separations,  504 
age  in, 516 
crepitus  in,  516 
deformities  in,  516 
ecchymosis  in,  516 
history  in,  516 
mobility  in,  516 
of  femur  in  children,  576 
swelling  of  joint  in,  516 
of  soft  parts  in,  516 
symptoms  and  diagnosis,  516 
traumatic,  frequency  of  various  forms, 

515 
special  features  of,  515 
with  displacement,  516 
without  displacement,  516 
:x:-rays  in,  516 
sprains,  516 
Epiphysitis  of  extremities,  663 
Epispadias,  441 

Epithelioma  adamantinum,  119 
of  anus,  415 
of  extremities,  636 
of  face,  1 10 
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Epithelioma  of  jaws,  119 
of  lip,  117 
of  penis,  448 
Epulis,  120,  121 

sarcomatous,  123 
Eruptions,  drug,  postoperative,  808 

postoperative,  807 
Erysipelas  complicating  wounds,  613 
facial,  loi 
leukocytosis  in,  818 
of  scalp,  72 
Erysipeloid  complicating  wounds,  614 
Esophagus,  diseases  of,  370 
diverticula  of,  189,  376 
foreign  bodies  in,  377 

methods  of  examination,  377 
idiopathic  dilatation  of,  377 
stricture  of,   371.     See  also  Stricture   oj 

esophagus. 
subcutaneous  injuries  of,  213 
Examination,  methods  of,  810 
Exophthalmic  goiter,   197,   203 
formes  frustes  of,  204 
Moebius'  symptom  of,  203 
Stellwag's  symptom  of,  203 
tachycardia  in,  203 
von  Graefe's  symptom  of,  203 
Exostoses  of  bones  of  extremities,  685 

^r-ray  appearance  in,  685 
Exploratory  puncture  in  empyema,  228 
of  pericardium,  235 
of  pleural  cavities,  230 
Exstrophy  of  bladder,  431 
Extradural  abscess,  89 

hematoma,  54 
Extrasphincteric  abscess,  407 
Extrauterine  pregnancy,  rupture  of,  327 
Extremities,  485 
diseases  of,  622 
of  skin,  633 

and  subcutaneous  tissues,  622 
lowxr,  infection  in,  complicating  wounds, 

612 
upper,  infection  in,  complicating  wounds, 
608 
Exudates,  inflammatory,  abdominal  tumors 
due  to,  366 


Face,  actinomycosis  of,  106 
angioma  of,  107 
benign  tumors  of,  107 
bones  of,  fractures,  96 

injuries,  96 
carcinoma  of,  109 
dermoid  cysts  of,  108 
epithelioma  of,  no 
erysipelas  of,  10 1 
fibroma  molluscum  of,  108 
furuncles  of,  103 
injuries  and  diseases  of,  95 
lipoma  of,  108 
lupus  of,  105 
lymphangioma  of,  109 
malignant  tumors  of,  109 
sarcoma  of,  no 

55 


Face,  sebaceous  cysts  of,  108 
glands,  adenoma  of,  108 
soft  parts,  diseases  of,  10 1 
infection  of,  10 1 
injuries  of,  95 
sweat  glands,  adenoma  of,  108 
syphilis  of,  105 
traumatic  aneurysm  of,  108 
tumors  of,   107 
Facial  nerve,  injury  of,  149 

in  fracture  of  base  of  skull,  31 
Facies  in  perforating  ulcers  of  stomach  and 

duodenum,  307 
Fascia  of  extremities,  diseases  of,  655 
Fat  embolism  in  fractures,  507 
Fecal  fistula,  252 

Feces,     condition     of,     in     enterostenosis, 
396 
examination  of,  832 
Feet,  foreign  bodies  in,  755 
Felon,  610,  661 
Femoral  hernia,  474 

differential  diagnosis,  477 
Femur,  dislocations  of  neck,  in  early  life, 

575 
epiphyseal   separation,   in   children,   576 
fractures  of,  577 
of  head,  573 
of  lower  end,  579 
of  neck,  568 

in  children,  576 
in  early  life,  575 
of  shaft,  577 
Fernwirkung,  64 
Fetal  rickets,  679 
Fibroadenoma,  difi"use,  of  breast,  241 

of  breast,  245 
Fibroma,  diffuse,  of  breast,  241 
intracanaliculare  of  breast,  245 
molluscum  of  face,  108 
of  abdominal  wall,  253 
of  extremities,  635 
of  jaws,  121 
of  neck,  191 
of  salivary  glands,  153 
of  scalp,  74 
of  thorax,  223 
Fibroneuroma  of  extremities,  657 
Fibrous  goiter,  199 

Fibula  and  tibia,  fractures  of  shaft,  589 
fractures  of  lower  end,  591 
of  shaft,  589 

isolated,     of     upper     and     middle 
thirds,  589 
of  upper  end,  587 
Finger,  cellulitis  of,  complicating  wounds, 

609 
Finger-joints,  diseases  of,  722 
Fingers,  webbed,  754 
Fissure  of  anus,  409 
Fistula,  abdominal,   252 
branchial,  158,  159 
fecal,  252 
in  ano,  408 
salivary,  150 
thyrogiossal,  158 
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Fistula,  vesicorectal  cystoscopy  in,  846 

vesicovaginal,  cystoscopy  in,  846 
Flat-foot,  751 
Floating  kidney,  357 

differential  diagnosis,  358 
liver,  335 

differential  diagnosis,  355 
spleen,  347 
Foreign  bodies  in  air-passages,  168,  238 

in  bronchi,  168 

in  esophagus,  377 

methods  of  examination,  377 

in  feet,  754 

in  hands,  755 

in  larynx,  168 

in  rectum,  403 

in  trachea,  168 

intestinal  obstruction  from,  324 
Formes  frustes  of  exophthalmic  goiter,  204 
Fossae,  individual,  of  base  of  skull,  fracture, 

34 
middle,  of  skull,  tumors  of,  85 
Fourth  nerve,  injury,  in  fracture  of  base  of 

skull,  31 
Fractures,  501 

abnormal  mobility  of  bone  in,  511 

articular,  504,  515 

associated  with  fragilitas  ossium,  505 

with  general  diseases,  505 

with  idiopathic  friability  of  bone,  505 

with  local  lesions  of  bone,  505 

with  osteoporosis,  505 

with    shoulder    dislocations,    diagnosis 
of,  540 
classification  of,  according  to  etiology,  504 
to  line  of  fractures,  502 
to  location  in  bone,  503 
Colics',  553 
comminuted,  503 
complete,  502 
complications  of,  506 
compression,  503 
crepitus  in,  511 
crushing,  503 

defective  callus  formation  in,  509 
deformities  in,  511 
deformity  in,  511 
delirium  tremens  in,  508 
depressions  in,  502 
diagnosis  in  general,  510 
ecchymosis  in,  512 
embolism  in,  506 
fat  embolism  in,  507 
formation  of  bullae  in,  506 
greenstick,  501 

of  radius  and  ulna,  551 
healing  of,  506 
history  in,  511 
impacted,  503 
incomplete,  501 
injury  to  blood-vessels  in,  507 

to  nerves  in,  507 
intercondyloid  of  lower  end  of  humerus, 

544 
intra-articular,  504 
longitudinal,  502 


Fractures,  loss  of  function  of  limb  in,  512 
objective  signs  of,  511 

value,  514 
oblique,  502 
of  acetabulum,  573 
of  carpal  bones,  557 
of  clavicle,  529 
of  costal  cartilages,  208 
of  femur,  577 
of  great  trochanter,  573 
of  head  and  neck  of  radius,  549 

of  femur,  573 
of  hyoid  bone,  167 
of  inferior  maxilla,  98 
of  joints,  504,  515 
of  larynx,  167 
of  lower  end  of  femur,  579 
of  fibula,  591 
of  humerus,  542 

epiphyseal  separation,  544 
intercondyloid,  544 
of  external  epicondyle  and  exter- 
nal condyle,  547 
of  internal  epicondyle  and  internal 
condyle,  546 
of  radius,  553^ 
of  tibia,  591 
of  lower  jaw,  98 
of  lumbar  vertebrae,  772 
of  malar  bone,  97 
of  metacarpal  bones,  559 
of  metatarsal  bones,  599 
of  nasal  bones,  96 
of  neck  of  femur,  568 
in  children,  576 
in  early  life,  575 
of  OS  calcis,  598 
of  patella,  581 
of  pelvis,  562 

abnormal  mobility  in,  563 
pain  in,  563 

rupture  of  bladder  in,  564 
of  urethra  in,  564 
of  phalanges,  559 

of  toes,  599 
of  ribs,  207 

signs  due  to  fracture  alone,  208 

due  to  injurv  of  intrathoracic  viscera, 
208 
of  scapula,  533.     See  also  Scapula^  frac- 
tures of. 
of  shaft  of  femur,  577 
of  fibula,  589 

isolated,     of      upper     and     rniddie 
thirds,  589 
of  humerus,  541 
of  radius,  551 
of  tibia,  587 

and  fibula,  589 
of  ulna,  551 
of  shoulder  region,  529 
of  skull,  22 

at  later  period,  27 
depressed,  24 

and  hematoma  of  scalp,  differentia- 
tion, 21 
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Fractures  of  skull,  vertex,  depressed,  25 
examination  of  vertex,  24 

where  no  scalp  wound  is  present, 

24 
where  wound  of  scalp  exists,  25 
fissured,  25 
gunshot,  26 

history  of  mode  of  injury,  22 
intracranial  symptoms,  36 
of  base,  28 

albuminuria  after,  36 
escape  of  blood  from  ear,  nose,  and 
mouth,  2Q 
of  cerebrospinal  fluid,  29,  30 
glycosuria  after,  36 
hemorrhage    or    presence    of   air    in 

tissues,  28 
injury  of  auditory  nerve,  32 
of  facial  nerve,  3 1 
of  hypoglossal  nerve,  ;^;^ 
of  nerves,  30 
of     ninth,     tenth,     and     eleventh 

nerves,  32 
of  olfactory  nerve,  32 
of  optic  nerve,  32 
of  third,  fourth,  and  sixth  nerves, 

31 
of  trigeminal  nerve,  32 
of  twelfth  nerve,  ^t, 
of  vessels,  30,  ^t, 
of  individual  fossa*,  34 
punctured,  26 
of  spine,  770 

of  atlas  and  axis,  770 
from   third   cervical   to   second   dorsal 
vertebra,  771 
to  twelfth  dorsal  vertebrae,  772 
of  upper  two  cervical  vertebra*,  770 
pathology,  758 
of  sternum,  208 
of  styloid  process  of  ulna,  556 

and  radius,  556 
of  superior  maxilla,  98 
of  surgical  neck  of  humerus,  537 
of  tarsal  bones,  596 
of  trachea,  167 
of  upper  end  of  fibula,  587 
of  humerus,  534 

epiphyseal  separation,  535 
of  anatomic  neck,  535 
of  radius,  547 
of  tibia,  583 
of  ulna,  547 
of  upper  jaw,  98 
osteomyelitis  in,  507 
pain  in,  512 
para-articular.  504 
pathologic,  505 

pertrochanteric,  of  Kocher,  574 
pneumonia  in,  509 
pseudarthrosis  in,  509 
pulmonary  edema  in,  508 
separation  of  a  splinter  or  apophysis,  502 
septic  complications  in,  507 
special,  529 

points  in  diagnosis  of,  514 


Fractures,  spiral,  503 

spontaneous,  505 

subjective  signs  of,  512 
'value,  515 

subperiosteal,  503 

supracondyloid,  of  humerus,  543 

T-,  of  lower  end  of  humerus,  544 

thrombosis  in,  506 

transverse,  502 

traumatic  delirium  in,  508 

.T-ray  examination  in,  513 

Y-,  of  lower  end  of  humerus,  544 
f>agilitas     ossium,      fractures  "  associated 

with,  505 
P>ee  bodies  in  joints  in  traumatic  arthritis. 

523 
Freezing,  gangrene  of  extremities  from,  631 
Frontal  convolution,  ascending,  lesions  of, 
47 

lobe,  lesions  of,  50 
tumors  of,  83 
P'uruncles  of  abdomen,  250 

of  back,  217 

of  face,  103 

of  scalp,  71 


Gallbladder,  gallstones  in,  392 
hydrops  of,  339 

infection  of,  leukocytosis  in,  820 
malignant  disease  of,  341 
region,  palpation  of,  in  gallstones,  392 
tumors  of,  339 

differential  diagnosis,  340 
Gallstone  colic,  304 

differential  diagnosis,  305 

fever  in,  305 

jaundice  in,  304 

muscular  rigidity  in,  304 

pain  in,  304 

tenderness  in,  304 

vomiting  in,  304 
Gallstones,  388 

diagnosis  in  interval,  390 

of  location,  if  arrested  temoorarily  or 
permanently,  392 
liistory,  390 

in  common  duct,  389,  392 
in  cystic  duct,  392 
in  gallbladder,  392 
leukocytosis  in,  821 
palpation  of  gallbladder  region  in,  392 
physical  examination  in,  392 
Ganglion  of  extremities,  652 
Gangrene  of  extremities,  627 

diabetic,  630 

dry,  628 

embolic,  631 

from  freezing,  631 

from  injury  to  arteries  or  veins  of  limb, 
63  T 

from  Raynaud's  disease,  632 

in  infectious  diseases,  632 

moist,  628 

prc-senile,  630 

senile,  630 


868 


^NDEX. 


Gangrene,  pulmonary,  232 
Gangrenous  slomatitis,  133 
Gardener's  spade,  554 
Gas  in  ulcer  of  duodenum,  388 

of  stomach,  381 
Gastro-inteslinal  tract,  diseases  of,  leukocy- 
tosis in,  820 
Gastromesenteric  ileus,  postoperative,  S04 
Gastropiosis,  378 

Genito-urinary    tract,    lower    portion    of, 
localization  of  pus  in,  443 
instrumental  examination  in, 

445 
two-glass  test  for,  443 
urethroscopy  for,  446 
Genu  valgum,  747 

varum,  747 
German  measles,  leukocytosis  in,  817 
Gibbus  in  Pott's  disease,  780 
Gigantism  of  skull,  76 
Glanders  complicating  wounds,  622 
Glioma  of  bram,  87 
Glossitis,  acute,  139 

parenchymatous,  139 
chronic,  140 
Glottis,  edema  ot,  204 
Glycosuria  after  fracture  of  base  of  skull, 

36 
Goiter,  191 
aberrant,  202 
C3^stic,  189 

exophthalmic,  197,  203.     See  also  Exoph- 
thalmic goiter. 
fibrous,  199 
lingual,  14S 
malignant,  201 
non-malignant,  197 
parenchymatous,  198 
pressure  symptoms  from,  199 
retroesophageal,  201 
retrosternal,  200 
retrotracheal,  201 
vascular,  199 
Gonitis,   tuberculous,    735.     See   also    Tu- 
berculosis of  knee-joint. 
Gonorrheal  arthritis,  702 
phlegmonous,  702 
purulent,  702 
serofibrinous,  702 
articular  hydrops,  702 
cystitis,  acute  cystoscopy  in,  839 
epididymitis,  454 
orchitis,  454 
peritonitis,  acute,  272 
Gouty  arthritis,  711 
acute,  711 

atypical  or  irregular  form,  712 
chronic,  712 
Greenstick  fracture,  501 

fractures  of  radius  and  ulna,  551 
Gumma  of  lip,  116 

Gummatous    osteomyelitis    of    extremities, 
675 
periostitis  of  extremities,  675 
Gunshot  fractures  of  skull,  26 
wounds  of  liver,  215 


Gunshot  wounds  of  spine,  777 
Gyrus,  precentral,  lesions  of,  47 


Habitual  dislocation,  524 
Hallux  valgus,  751,  754 
Hands,  cellulitis  of,  complicating  wounds, 
609 

congenital  deformities,  754 

edema  of,  in  cancer  of  breast,  248 

foreign  bodies  in,  755 
Harelip,  112 
Head,  affections  of,  17 

injuries  of,  blood-pressure  in,  827 
in  new-born,  70 

tetanuSj  619 
Headache  in  brain  abscess,  92 
tumors,  82 

in  purulent  leptomeningitis,  90 
Heart,  diseases  of,  postoperative,  796 

penetrating  injuries  of,  216 

subcutaneous  injuries  of,  213 
Heberden's   nodes   in   arthritis   deformans, 

709 
Hemangioma  of  extremities,  634 

of  muscles  of  extremities,  65  = 

of  neck,  188 
cavernous,  188 

of  tongue,  144 
Hemangiosarcoma  of  extremities,  635 
Hematemesis,  postoperative,  790,  799 
Hematoma,  epidural,  54 

extradural,  54 

of  scalp  and  depressed  fracture  of  skull, 
differentiation,  21 
Hematomyelia,  775 
Hematorachis,  775 
Hematuria,  436 

in  appendicitis,  298 

in  malignant  tumors  of  kidney,  360 

in  renal  calculus,  424 

in  ureteral  calculus,  430 
Hemifacial  atrophy,  76 
Hemophilia,  496 
Hemophiliac  joints,  718 
Hemorrhage,  601 

blood-pressure  in,  826 

characteristic  signs  of,  601 

compression  of  brain  from,  38 

concealed,  postoperative,  790,  791 

external,  postoperative,  790 

from   injuries  of  intracranial   portion  of 
internal  carotid  and  vertebral  arteries, 

from  middle  meningeal  artery,  54,  55 
from  venous  sinuses  of  brain,  54 
from  vessels  of  piaarachnoid,  54 
in  carcinoma  of  stomach,  386 
in  fracture  of  base  of  skull,  28 
in  ulcer  of  duodenum,  388 

of  stomach,  381 
intermeningeal,  54,  58 
internal,  early  signs  of,  327 

in  injuries  of  abdominal  viscera,  265 

postoperative,  790,  791 
intracranial,  53 
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Hemorrhage,  middle  meningeal,  54,  55 
postoperative,  789 
subdural,  54,  58 
Hemorrhoids,  410 

of  bladder,  cystoscopy  in,  846 
Hemothorax     in     penetrating     injuries     of 

thorax,  213 
Hepatoptosis,  335 
Hernia,  463 
cerebri,  67 
complete,  467 
diaphragmatic,  483 
femoral,  474 

differential  diagnosis,  477 
in  connection  with  imperfect  descent  of 

testicle,  452 
incarcerated,  464 
inflamed,  465 
inguinal,  466 

differential  diagnosis,  471 
direct,  468 

hernia  of  bladder  in,  470 
of  cecum  in,  471 
of  ovary  in,  471 
of  ureter  in,  471 
of  vermiform  appendix  in,  471 
indirect,  467 
interstitial,  469 
oblique,  467 
straight,  468 
unusual  contents  of,  470 
lumbar,  483 
obstructed,  464 
obturator,  483 

of  bladder  in  inguinal  hernia,  470 
of  cecum  in  inguinal  hernia,  471 
of  muscles,  490 

of  ovary  in  inguinal  hernia,  471 
of  ureter  in  inguinal  hernia,  471 
of  vermiform  appendix  in  inguinal  her- 
nia, 471 
pulmonary,  212,  224 
rarer  forms  of,  483 
sciatic,  484 
scrotal,  467 
sliding,  of  cecum,  464 
strangulated,  465 
umbilical,  479 
congenital,  479 
in  adults,  481 
infantile,  480 
ventral,  482 
Herpes  of  lips,  113 
Hip,  congenital  dislocations  of,  740 
differential  diagnosis,  741 
contusions  of,  574 
dislocation  of,  570 
injuries  of,  566 
Hip-joint,  diseases  of,  724 

tuberculosis    of,    725.     See    also    Tuber- 
culosis of  hip-joint. 
Hirschsprung's  disease,  397 
Hodgkin's  disease,  enlargement  of  cervical 

lymph-nodes  in,  178 
Hour-glass  stomach  in  ulcer  of  stomach,  383 
Housemaid's  knee,  646 


Humerus,  fractures  of  lower  end,  542.     See 
also  Fractures  oj  lower  end  0}  h  umerus. 
of  shaft,  541 
of  surgical  neck,  537 
supracondyloid  fracture  of,  543 
T-fracture  of  lower  end,  544 
upper  end,  fractures  of,  534 

of  epiphyseal  separation,  535 
of  anatomic  neck,  535 
Y-fracture  of  lower  end,  544 
Hydatid  cysts  in  muscles  of  extremities,  655 
of  liver,  336 

differential  diagnosis,  337 
suppurating,  288 
of  lung,  233 
of  neck,  189 
of  spleen,  349 
Hydrocele    in    connection    with    imi)erfect 

descent  of  testicle,  452 
Hydrocephalus,  81 
Hydronephrosis,  358 

differential  diagnosis,  358 
Hydrophobia  complicating  wounds,  620 
Hydrops  of  gallbladder,  339 
of  joints,  chronic,  707 
gonorrheal,  702 
intermittent,  697,  707 
tuberculous,  704 
Hygroma,  cystic,  of  neck,  188 
Hyoid  bone,  fractures  of,  167 
Hyperleukocytosis,  811 
Hyperthyroidism,  197,  203 
Hypertrophy  of  breasts,  245 
of  cranial  bones,  76 
of  prostate,  cystoscopy  in,  841 
Hypoglossal  nerve,  injuries  of,  166 

injury,  in  fracture  of  base  of  skull,  ^t. 
Hypospadias,  441 
Hysteria,  postoperative,  809 
Hysterical  joints,  719 
spine,  785 


Icterus,  postoperative,  796 
Idiopathic  peritonitis,  273 
Ileocecal   actinomycosis,   inflammatory   tu- 
mors of  intestine  from,  351 
tuberculosis,    inflammatory     tumors     of 
intestine  from,  350 
Ileus,  319 

adynamic,  325 

gastromesenteric,  postoperative,  804 
postoperative,  802 
Incarcerated  hernia,  464 
Index,  opsonic,  813 
abnormal,  816 
technic  of  determining,  815 
value  of,  817 
Infection  along  tendon-sheaths  c()mi)Iica(- 
ing  wounds,  610 
between  muscles  and  tendons  of;forearm 

and  arm  com])licating  wounds,  611 
epidermal,  complicating  wounds,  609 
hepatic,  270 

in  submaxillary  region,  169 
in  wounds  of  lower  extremities,  612 
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Infection  in  wounds  of  upper  extremities,  608 

leukocytosis  in,  817,  818 

of   cutaneous   and   subcutaneous   tissues 
complicating  wounds,  609 

of  lymph-nodes  of  scalp,  72 

of  male  reproductive  organs,  453 

of  scalp,  7 1 

of  soft  parts  of  face,  10 1 

of  superficial  structures  of  neck,  172 

perirectal,  405 

postoperative,  793 

renal,  278 

subungual,  complicating  wounds,  610 

ungual,  complicating  wounds,  610 
Infectious  diseases,  arthritis  following,  702 

gangrene  of  extremities  in,  632 
Inflamed  hernia,  465 

Inflammation,    acute,    of    lymph-nodes    of 
extremities,  644 

chronic,  of  lymph-nodes  of  extremities, 644 

of  bladder,  432.     See  also  Cystitis. 

of  intraabdominal  portion  of  vas  deferens, 

319 
of  testicle  in  imperfect  descent,  451 
Inflammatory  exudates,  abdominal  tumors 
due  to,  366 
processes  in  neck,  169 

of  rectum  and  results,  404 
of  skull,  76 
Inflation  of  stomach  or  colon  in  tumors  of 

abdomen,  331 
Infraction,  501 
Inguinal    hernia,    466.     See    also    Hernia, 

inguinal. 
Inspection  in  tumors  of  abdomen,  330 
Instrumental   examination   for  localization 

of  pus  in  genito-urinary  tract,  446 
Intermittent  articular  hydrops,  697,  707 

claudication,  630 
Intestinal  obstruction,  acute,  319 
differential  diagnosis,  325 
chronic,  395.     See  also  Enterostenosis. 
constipation  in,  320 
early  signs  of,  319 
from  foreign  bodies,  324 
from  tumors,  324 
leukocytosis  in,  821 
pain  in,  321 

probable  nature  and  seat  of,  321 
symptoms,  319 
vomiting  in,  320 
strangulation,  321 
constipation  in,  322 
examination  of  abdomen  in,  322 
history,  321 
nausea  in,  322 
pain  in,  322 
shock  in,  322 
vomiting  in,  322 
Intestine,    carcinoma    of,    353.     See    also 
Carcinoma  0}  intestine. 
neoplasms  of,  352 
tumors  of,  349 

inflammatory,  350 

from  ileocecal  actinomycosis,  351 
from  ileocecal  tuberculosis,  350 


Intoxication,    acid,    hepatic    postoperative, 

797 
Intrasphincteric  abscess,  407 
Intussusception,  323 

condition  of  abdomen  in.  324 

evacuation  of  bowels  in.  324 

fever  in,  324 

meteorism  in,  324 

nausea  in,  324 

pain  in,  324 

previous  history,  324 

prostration  in.  324 

tenesmus  in,  324 

tumor  in,  324 

vomiting  in,  324 
lodophilia,  813 

Ischemic  muscular  contracture  of  extremi- 
ties, 653 


Jaundice  in  gallstone  colic,  304 
Jaws,  actinomycosis  of,  130 

acute  suppurative  osteomyelitis  of,  131 

carcinoma  of,  126 

chondroma  of,  122 

cystoma  of ,  1 19 

cysts  of,  simple,  117 

deformities  of,  131 

dentigerous  cysts  of,  118 

diseases  of ,  1 1 7 

dislocation  of,  99 

epithelioma  of,  119 

fibroma  of,  121 

infections  of,  127 

following  compound  fractures,  129 

from  teeth,  128 
lower,  fractures  of,  98 
nonodontogenous  tumors  of,  121 
odontogenous  tumors  of ,  1 1 7 
odontoma  of,  120 
osteoma  of,  123 
phosphorus  necrosis  of,  131 
sarcoma  of,  123 
simple  cysts  of,  117 
syphilis  of,  130 
tuberculosis  of,  129 
tumors  of,  117 
upper,  fractures  of,  98 
Joints,  diseases  of,  694 

examination  of  joint,  696 

general  condition  of  patients,  696 

history  of  case,  695 
empyema  of,  tuberculous,  705 
fractures  of,  504,  515 
free  bodies  in,  in  traumatic  arthritis,  523 
hemophiliac,  718 
hydrops  of,  chronic,  707 

gonorrheal,  702 

intermittent,  697,  707 

tuberculous,  704 
hysterical,  719 
injuries  of,  485 

general  considerations,  519 
neuralgic,  719 
rheumatism  of,  acute,  698 
leukocytosis  in,  817 
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Joints,  rheumatism  of,  chronic,  711 
scorbutic,  718 

swelling  of,  in  epiphyseal  separations,  516 
tuberculosis  of,  704.     See  also  Tubercu- 
losis of  joints. 
tumors  of,  719 


Keloid  of  extremities,  634 
Kidney,  calculus  in,  420.     See  also  Neph- 
rolithiasis. 
colic  of,  312 

congenital  displacements  and  malforma- 
tions, 356 
diseases  of,  accompanied  bv  enlargement 
.358 
postoperative,  804 
enlargement  of,  in  tuberculosis  of  kidney, 

419 
floating,  357 

differential  diagnosis,  358 
functional  activity  of,  methods  of  deter- 
mination, 852 
in  pyemia  complicating  wounds,  617 
in  septicemia  complicating  wounds,  616 
infection  of,  278 
injury  of,  symptoms,  263 
lesions  of,  416 

methods  of  diagnosis,  832 
malignant  tumors  of,  360 
cachexia  in,  362 
hematuria  in,  360 
metastases  in,  362 
pain  in,  361 
tumors  in,  361 
movable,  357 

differential  diagnosis,  358 
neoplasms  of,  359 

differential  diagnosis,  363 
polycystic,  359 

differential  diagnosis,  359 
tuberculosis  of,  417.     See   also  Tubercu- 
losis of  kidney. 


582 


tumors  of,  356 
Knee,  dislocations  of, 
backward,  583 
forward,  582 
housemaid's,  646 
Knee-joint,  Charcot,  713 

congenital  dislocation  of,  742 
diseases  of,  734 
injuries  in  vicinity  of,  579 
tuberculosis  of,  735.     See  also  Tuberculo- 
sis of  knee-joint. 
Knock-knee,  747 

Kocher's  pertrochanteric  fracture,  574 
Koch's  tuberculin,  829 


Laceration  of  brain,  43 
Lachrymal  and  salivary  glands, 

cal  disease  of,  107 
Larynx,  carcinoma  of,  205   - 

foreign  bodies  in,  168 

fractures  of,  167 

papilloma  of,  204 


90 


Leg,  varicose  ulcers  of,  623 
Leontiasis  ossea,  76 
Leptomeningitis,  purulent,  61 
headache  in,  90 
optic  neuritis  in,  90 
pulse  in,  90 
respiration  in,  90 
traumatic,  61 
Leukemia,  lymphatic,  enlargement  of  cer- 
vical lymph-nodes  in,  177 
Leukocyte-count,  810 
differential,  811 
value  of,  823 

in  differential  diagnosis,  824 
Leukocytes,  diminishing  of,  811 

increase  of,  810 
Leukocytosis,  810 

in  abscess  formation,  818 
in  acute  articular  rheumatism,  817 
in  appendicitis,  296,  818 
in  differentiating,  819 
in  carcinoma,  822 
in  diphtheria,  817 

in  diseases  of  gastro-intestinal  tract,  820 
of  nervous  system,  821 
of  pancreas,  821 
of  urinary  system,  821 
in  erysipelas,  818 
in  gallstones,  821 
in  general  infections,  817 
in  German  measles,  817 
in  infection  of  bile  passages,  820 
of  gallbladder,  820 
of  serous  membranes,  820 
in  intestinal  obstruction,  821 
in  local  infections,  818 
in  malignant  diseases,  822 
in  measles,  817 
in  meningitis,  818 
in  osteomyelitis,  820 
in  parotitis,  817 
in  pelvic  peritonitis,  820 
in  peritonitis,  278 
in  pertussis,  817 
in  pneumonia,  817 
in  salpingitis,  820 
in  sarcoma,  823 
in  scarlet  fever,  817 
in  septicemia,  818 
in  surgical  conditions  of  liver,  82 1 
in  syphilis,  818,  825 
in  tetanus,  818 
in  tuberculosis,  818,  825 
in  typhoid  fever,  817 
in  ulcer  of  stomach,  820 
in  vaccinia,  817 
in  varicella,  817 
in  variola,  817 
pathologic,  811 
Leukoma,  140 
Leukopenia,  81 1 
I^eukoplakia,  140 

of  bladder,  cystoscoj)y  in,  844 
Ligaments,  rupture  of,  in  traumatic  arthri- 
tis, 52  T 
Lingual  goiter,  148 


872 


INDEX. 


Lingual  tonsil,  148 

Lipoma  of  abdominal  wall,  253 

of  face,  108 

of  floor  of  mouth,  137 

of  neck,  190 

of  salivary  glands,  153 

of  scalp,  74 

of  thorax,  223 

of  tongue,  144 
Lips,  carcinoma  of,  117 

diseases  of,  113 

epithelioma  of,  117 

gumma  of,  116 

herpes  of,  113 

malformations  of,  112 

syphilitic  ulcerations  of,  115 
Litigation  symptoms,  776 
Liver,  abscess  of,  270 
multiple,  271 

acid  intoxication  of,  postoperative,  797 

corset,  334 

differential  diagnosis,  334 

cystic  disease  of,  338 

diseases  of,  postoperative,  796 

dullness,   obliteration   of,    in   injuries   of    ' 
alimentary  canal,  262  j 

in  perforating  ulcers  of  stomach  and    ! 
duodenum,  307 

floating,  335 

differential  diagnosis,  335 

gunshot  wound  of,  215 

hydatid  cysts  of,  337 

differential  diagnosis,  337 
suppurating,  288 

infections  of,  270 

malignant  neoplasms  of,  338 
differential  diagnosis,  339 

surgical  conditions  of,  leukocytosis  in,  821 

syphilis  of,  338 

tumors  of,  334 
malignant,  338 

differential  diagnosis,  339 
Localization,  cerebral,  47 

spinal,  760 
Lockjaw,  619.     See  also  Tetanus. 
Ludwig's  angina,  135,  169 
Lumbar  hernia,  483 

puncture,  determining  point  for,  57 
method  of,  57,  58 

vertebrae,  fractures  of,  778 
Lungs,  abscess  of,  230 

actinomycosis  of,  233 

edema  of,  in  fractures,  508 

embolism  of,  postoperative,  795 

gangrene  of,  232 

hernia  of,  212,  224 

hydatid  cysts  of,  233 

postoperative  complications  of,  794' 

prolapse   of,    in   penetrating   injuries   of 
thorax,  214 

subcutaneous  injuries  of,  210,  211 

tumors  of,  234 
Lupus  of  face,  105 
Lvmphangioma,  congenital  cystic,  of  neck, 

'•     188 

of  extremities,  634 


Lymphangioma  of  face,  109 
of  muscles  of  extremities,  655 
of  tongue,  144 
Lymphangiosarcoma  of  extremities,  636 
Lymphangitis,  acute,  of  extremities,  642 

chronic,  of  extremities,  643 
Lymphatic   leukemia,  enlargement  of  cer- 
vical lymph-nodes  in,  177 
Lymph-cysts  of  extremities,  643 
Lymph-nodes    of    extremities,     acute     in- 
flammation of,  644 
chronic  inflammations  of,  644 
diseases  of,  644 
of  neck,  acute  inflammation,  175 
affections,  174 
enlargement,  175 
carcinomatous,  179 
in  Hodgkin's  disease,  178 
in  lymphatic  leukemia,  177 
in  lymphosarcoma,  177 
in  pseudoleukemia,  178 
simple  hyperplastic,  183 
syphilitic,  181 
tuberculous,  181 

pseudoleukemic  form,  183 
of  scalp,  infection  of,  72 
pelvic,  neoplasms  of,  369 
Lymphosarcoma,    enlargement    of   cervical 

lymph-nodes  in,  177 
Lymph-vessels  of  extremities,    diseases  of, 
642 


Macrognathism,  132 
Macrolabia,  113 
Madelung's  deformity,  754 
Mai  perfoi^ns  pedis,  626 
Maladie  cystique,  241 
Malar  bone,  fractures  of,  97 
Malformations,  congenital,  of  bladder,  431 
of  kidney,  356 
of  penis,  441 
of  rectum,  402 
of  urethra,  441 

in  connection  with  urachus,  256 

of  lips,  112 
Mastitis,  acute  puerperal,  239 

chronic  cystic,  241 
interstitial,  241 

neonatorum,  241 

traumatic,  241 
Mastoid    suppuration,     intracranial     com- 
plications of,  89 
Maxilla,  inferior,  fractures  of,  98 

superior,  fractures  of,  98 
Measles,  German,  leukocytosis  in,  817 

leukocytosis  in,  817 
Meckel's  diverticulum,  255 
Median  nerve,  injury  of,  500 
Mediastinitis,  236 
Mediastinum,  affections  of,  235 

inflammatory  processes  of,  236 

tumors  of,  236 
Medio-tarsal  joints,  tuberculosis  of,  739 
Medulla,  lesions  of,  53 
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Meningeal  artery,  hemorrhage  from,  54,  55 
Meninges,  infection,  compression  of   brain 

from,  39 
Meningitis,  cerebrospinal,  cvtodiagnosis  of, 
828 
leukocytosis  in,  818 
serous,  63,  gi 

tuberculous,  cytodiagnosis  t^f,  828 
Meningocele,  80,  81,  756 

spuria  traumatica,  20 
Meningoencephalitis,  61 
Mental      disturbances     following      cranial 
injury,  69 
in  pyemia  complicating  wounds,  617 
in  septicemia  complicating  wounds,  615 
symptoms  in  brain  tumors,  83 
Mesenteric  vessels,  embolism  of, -314 
differential  diagnosis,  315 
thrombosis  of,  314 

differential  diagnosis,  315 
Mesentery,  cysts  of,  354 

tumors  of,  354 
Metacarpal  bones,  dislocations  of,  559 

fractures  of,  559 
Metatarsal  bones,  dislocations  of,  600 

fractures  of,  599 
Metatarsalgia,  754 
Meteorism  in  intussusception,  324 
Micrognathism,  132 

Middle-ear  suppuration,  intracranial  com- 
plications of,  89 
Miner's  elbow,  646 
Mobility,  abnormal,  in  fractures  of  pelvis, 

563 
in  epiphyseal  separations,  516 
Moebius'  symptom  of  exophthalmic  goiter, 

203 
Moles  on  extremities,  635 
pigmented,  of  scalp,  74 
of  thorax,  223 
Morton's  disease,  754 
Motor  aphasia,  52 

region  of  brain,  tumors  of,  84 
Mouth,  diseases  of,  112,  133 

escape   of   blood   from,    in     fractures   of 

base  of  skull,  29 
examination  of,  in  tumors  of  neck,  185 
floor  of,  carcinoma  of,  137 
dermoid  cysts  at,  136 
diagnosis  of  conditions  at,  135 
lipoma  of,  137 
injuries  of,  133 
syphilis  of,  134 
Movable  kidney,  357 

differential  diagnosis,  358 
Mummification  of  extremities,  628 
Muscles     and     tendons    of    forearm     and 
arm,    infection    between,   complicating 
wounds,  611 
contusions  of,  487 
hernia  of,  490 
injuries  of,  487 

of  extremities,  angioma  of,  655 
desmoids  of,  655 
diseases  of,  653 
hemangioma  of,  655 


Muscles   of   extremities,  hydatid  cvsts  in, 

inflammatory  affections  of,  653 
lymphangioma  of,  655 
sarcoma  of,  655 
tumors  of,  655 
penetrating  wounds  of,  491 
rupture  of,  489 
Muscular    contracture,     ischemic,    of    ex- 
tremities, 653 
rheumatism,  acute,  of  extremities,  653 
rigidity  in  appendicitis,  293 
in  gallstone  colic,  304 
in  perforating  ulcers  of  stomach  and 

duodenum,  306 
in  peritonitis,  276 
Musculospiral  nerve,  injuries  of,  498 
Myelocele,  756 
Myelocystocele,  756 
Myeloma  of  bones  of  extremities,  693 
Myelomeningocele,  756 
Myoma,  large,  of  uterus,  369 
Myositis,  acute  serous,  of  extremities,  653 
suppurative,  of  extremities,  653 
fibrous,  of  extremities,  653 
ossificans,  of  extremities,  653 
sclerosing,  of  extremities,  653 
simple  chronic,  of  extremities,  653 
syphilitic,  of  extremities,  654 
traumatic  ossifying,  488 
tuberculous,  of  extremities,  654 
Myxoma  of  breast,  245 


Nasal  bones,  fractures  of,  96 

septum,  injuries  of,  96 
Nasopharyngeal  polyps,  371 
Nausea  in  brain  abscess,  92 

tumors,  82 
in  intestinal  strangulation,  322 
in  intussusception,  324 
in  peritonitis,  276 
in  volvulus,  322 
Neck,  actinomycosis  of,  172 
affections  of,  158 
arteries  of,  injuries,  163 
blastomycosis  of,  174 
blood-cysts  of,  188 
carcinoma  of,  193 

primary,  193 

secondary,  194 
chondroma  of,  190 
cystic  hygroma  of,  188 

tumors  of,  186 
dermoid  cysts  of,  190 
fibroma  of,  191 
hemangioma  of,  188 

cavernous,  188 
hydatid  cysts  of,  189 
inflammatory  processes  in,  169 
injuries  of,  163 
lipoma  of,  190 

lymphangioma  of,  congenital  cystic,  188 
Ivmph-nodes     of,     acute     inflammation. 


iffections,  174 
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Neck,  lymph-nodes    of,  enlargement,   175. 

See  also  Lymph-nodes  0}  neck,  enlarge- 
ment. 
malformations  of,  acquired,  158 

congenital,  158 
nerves  of,  injuries,  166 
osteoma  of,  190 
previsceral  suppuration  in,  170 
sarcoma  of,  igi 

arising  from  carotid  body,  192 
sheath,  193 
sebaceous  cysts  of,  190 
solid  tumors  of,  190 
superficial  structures,  infection  of,  172 
traumatic  aneurysms  of,  164 

arterio- venous  aneurysm  of,  165 
tumors  of,  184 

auscultation,  185 

classification,  186 

examination,  184 

of  blood,  spleen,  mouth,  and  body 
in  general,  185 

inspection,  184 

palpation,  184,  185 
unilocular  cysts  of,  188 
veins  of,  injuries,  165 
woody  phlegmon  of,  172 
Nephrolithiasis,  420 
anuria  in,  428 
hematuria  in,  424 
pain  in,  423 
palpation  in,  423 
urinary  changes  in,  424 
x-ray  examination  in,  425 
Nerve,  auditory,  injury  of,  in  fracture  of 

base  of  skull,  32 
cervical,  injuries  of,  166 
circumflex,  injury  of,  498 
eleventh,  injury  of,  in  fracture  of  base 

of  skull,  32 
facial,  injury  of,  149 

in  fracture  of  base  of  skull,  31 
fourth,  injury  of,  in  fracture  of  base  of 

skull,  31 
hypoglossal,  injuries  of,  166 

in  fracture  of  base  of  skull,  33 
median,  injury  of,  500 
musculospiral,  injuries  of,  498 
ninth,  injury,  in  fracture  of  base  of  skull, 

32 
olfactory,  injury  of,  in  fracture  of  base  of 

skull,  32 
optic,  injury  of,   in  fracture  of  base  of 

skull,  32 
peroneal,  injury  of,  501 
phrenic,  injuries  of,  166 
popliteal,  external,  injury  of,  501 
sciatic,  and  branches,  injury  of,  501 
sixth,   injury  of,   in  fracture  of  base  of 

skull,  31 
spinal  accessory,  injuries  of,  166 
sympathetic,  injuries  of,  166 
tenth,   injury  of,  in  fracture  of  base  of 

skull,  32 
third,  injury  of,  in   fracture   of  base  of 

skull,  31 


Nerve,  trigeminal,  injury  of,  in   fracture*of 

base  of  skull,  32  M         itfi 

twelfth,  injury  of,  in  fracture  of_base  of 

skull,    T^T, 

ulnar,  injury  of,  500 
vagus,  injury  of,  166 
Nerves,  injuries  of,  496,  498 
in  dislocations,  525 
in  fractures,  507 
in  fractures  of  base  of  skull,  30 
of  extremities,  diseases  of,  655 
sarcoma  of,  658 
tumors  of,  657 
of  neck,  injuries,  166 
Nervous  system,   diseases  of,   leukocytosis 

in,  821 
Neuralgia,  trigeminal,  no 
Neuralgic  joints,  719 
Neuritis  of  extremities,  655 
optic,  in  brain  abscess,  92 
tumors,  83 
in  purulent  leptomeningitis,  90 
Neuroma  dolorosa  of  extremities,  657 
multiple,  of  extremities,  657 
traumatic,  of  extremities,  657 
Neuroses,  traumatic,  776 
Nevi,  pigmented,  of  abdominal  wall,  252 
New-born,  injuries  of  head  in,  70       i^K 
Ninth  nerve,  injury,  in  fracture  of  base  of 

skull,  32 
Nitze's  cystoscope,  835,  836,  837 
Nodes,  Heberden's,  in  arthritis  deformans, 

709 
Noma,  104,  133 

Nose,  escape  of  blood  from,  in  fracture  of 
base  of  skull,  29 


Obstructed  hernia,  464 
Obturator  hernia,  483 
Occipital  lobe,  lesions  of,  50 

tumors  of,  84 
Odontogenous  tumors  of  jaws,  117 
Odontoma  of  jaws,  120 
Olfactory  nerve,  injury,  in  fracture  of  base 

of  skull,  32 
Oliguria  in  ureteral  calculus,  430 
Omentum,  multiple  abscess  of,  291 
puckering  of,  399 
tumors  of,  355 
Opsonic  index,  813 
abnormal,  816 
technic  of  determining,  815 
value  of,  817 
treatment,  value  of,  817 
Opsonins,  813 

Optic  nerve,  injury,  in  fracture  of  base  of 
skull,  32 
neuritis  in  brain  abscess,  92 
tumors,  83 
in  purulent  leptomeningitis,  90 
Orchitis,  gonorrheal,  454 
Ortner's  disease,  318 
Os  calcis,  fractures  of,  598 

innominatum,  sarcoma  of,  369 
Ossifying  myositis,  traumatic  488 
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of  extremi- 
diagnosis, 


Osteitis  deformans,  679 
of  skull,  76 
fibrosa  deformans,  682 
Osteoarthropathie  pneumatique,  680 
Osteoma  of  extremities,  685 
of  jaws,  123 
of  neck,  igo 
of  skull,  78 
Osteomalacia  of  extremities,  677 

differential  diagnosis,  677 
Osteomyelitis,  acute  infectious, 
ties,  662 
of    extremities,    differential 

666 
of  ribs,  218 
of  spine,  784 
of  sternum,  219 
pyogenic,  of  skull,  78 
suppuration,  of  jaws,  131 
gummatous,  of  extremities,  675 
in  fractures,  507 
leukocytosis  in,  820 
of  bones  of  extremities,  rv-rays  in,  66:5 
pyogenic,  of  extremities,  662' 
Osteoporosis,  fractures  associated  with,  50s 
Osteosarcoma  of  os  innoininatum,  369 
Otitic  abscess  of  brain,  91,  92 
Ovary,  hernia  of,  in  inguinal  hernia,  471 
tumors  of,  large,  370 
pedunculated,  370 
torsion  of  pedicle,  315 

differential  diagnosis,  316 


Pachymeningitis  hemorrhagica  interna,  60 

purulent,  61 
Paget's  disease  of  bone,  679 
Pain  as  early  sign  of  acute  abdominal  affec- 
tions, 292 

in  acute  cystitis,  433 

in  appendicitis,  293 

in  carcinoma  of  stomach,  385 

in  coxa  vara,  744 

in  fractures,  512 
of  pelvis,  563 

in  gallstone  colic,  304 

in  intestinal  obstruction,  321 
strangulation,  322 

in  intussusception,  324 

in  malignant  tumors  of  kidney,  361 

in  nephrolithiasis,  423 

in    perforating    ulcers    of    stomach    and 
duodenum,  306 

in  peritonitis,  276 

in  Pott's  disease,  780 

in  tuberculosis  of  joints,  705 
of  kidney,  419 
of  knee-joint,  736 

in  ulcer  of  duodenum,  388 
of  stomach,  381 

in  ureteral  calculus,  430 

in  volvulus,  322 

location  of,  in  tuberculous  coxitis,  729 

referred,  from  spinal   and   thoracic  con- 
ditions, 318 
Palate,  diseases  of,  112 


Palate,  tumors  of,  127,  137 
Palpation  in  empyema,  227 
in  nephrolithiasis,  423 
in  tuberculosis  of  hip-joint,  728 
in  tumors  of  abdomen,  331 

of  neck,  184,  185 
of     gallbladder    region    in     gallstones, 

392 
of  rectum,  400 
Pancreas,  cysts  of,  343 

differential  diagnosis,  345 
diseases  of,  leukocytosis  of,'  82 1 
neoplasms  of,  346 

differential  diagnosis,  346 
tumors  of,  341 

differential  diagnosis,  342 
Pancreatitis,  acute,  311 

differential  diagnosis,  311 
chronic,  tumors  due  to,  341 
subacute,  311 
Papillary  wart  on  extremities,  635 
Papillitis  in  brain  tumors,  83 
Papilloma  of  larynx,  204 

of  tongue,  144 
Paraarticular  abscess,  70:; 
Paralysis,  Brown-Secjuard,  760 

ischemic  muscular,  of  extremities,  653 
Paraphimosis,  447 
Paraplegia   dolorosa   in    cancer   of   breast, 

248 
Parasites  in  blood,  812 

of  bladder,  cystoscopy  in,  844 
Parenchymatous  goiter,  198 
Parietal  lobe,  lesions  of,  50 

tumors  of,  84 
Parotid  gland,  carcinoma  of,  155 
chondrosarcoma  of,  154 
endothelioma  of,  156 
tumors  of,  156 
duct,  injuries  of,  149 
Parotitis,  coeliac,  151,  809 
leukocytosis  in,  817 
postoperative,  808 
Patella,  congenital  dislocation,  742 
dislocations  of,  582 
fractures  of,  581 
Patency  of  ureter,  850 
Patent  urachus,  cystoscopy  in,  845 
Pedicles   of   ovarian    and   uterine   tumors, 
torsion  of,  315 
differential  diagnosis,  316 
Pelvic  lymph-nodes,  neoplasms  of,  369 
peritonitis,  leukocytosis  in,  S20 
viscera  of  female,  abdominal  tumors  aris- 
ing from,  369 
abdominal    tumors    having   origin    in, 
368 
Pelvis,    examination    of,    in    entcrostenosis, 

fractures  of,  562.     See  also  bractitresoj 
pelvis. 
Penis,  congenital  malformati(^ns  of,  441 

diseases  and  injuries  of,  441 

epithelioma  of,  448 
Percussion  in  empyema,  227 

in  tumors  of  abdomen,  331 
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Perforating  ulcers  of  stomach  and  duode- 
num, 306 
differential  diagnosis,  308 
dulness  in  flanks  and  right  iUac 

region,  307 
facies  in,  307 
muscular  rigidity  in,  306 
obliteration  of  liver  dulness  in,  307 
pain  in,  306 
pulse  in,  307 
respiration  in,  307 
subacute,  308 
symptoms,  306 
vomiting  in,  307 
of  typhoid  fever,  309 

differential  diagnosis,  310 
Perforation  in  ulcer  of  stomach,  382 
of  dermoid  cyst,  cystoscopy  in,  845 
of  pyosalpinx,  cystoscopy  in,  845 
Pericarditis,  suppurative,  234 
Pericardium,  exploratory  puncture  of,  235 
penetrating  injuries  of,  216 
subcutaneous  injuries  of,  213 
Perigastric  adhesions  in  ulcer  of  stomach, 

383 
Perinephritis,  283 

differential  diagnosis,  283 
Periosteal  sarcoma  of  ribs,  224 
Periostitis,  acute  infectious,  of  extremities, 
662 
pyogenic,  of  skull,  78 
traumatic,  of  extremities,  661 

gummatous,  of  extremities,  675 
Perirectal  infection,  405 

phlegmon,  diffuse,  405 
Perisinuous  abscess,  89 
Peristalsis  in  enterostenosis,  396 
Perithelioma  of  bones  of  extremities,  693 
Peritoneal  cavity,  free  fluid  in,  in  injuries  of 

alimentary  canal,  262 
Peritoneum,  tumors  of,  355 
Peritonitis,  272 

acute,  blood-pressure  in,  827 

constipation  in,  277 

exudate  in,  277 

gonorrheal,  acute,  272 

idiopathic,  273 

leukocytosis  in,  278 

muscular  rigidity  in,  276 

nausea  in,  276 

pain  in,  276 

pelvic,  leukocytosis  in,  820 

pneumococcus,  273 

postoperative,  804 

progressive  fibro-purulent,  275 

pulse  in,  277 

secondary,  273 

symptoms  of,  general,  277 
local,  276 

temperature  in,  277 

tenderness  in,  276 

tuberculous,  399 

abdominal  tumors  due  to,  366 
acute,  272 
ascitic  form,  399 

diff'erential  diagnosis,  400 


Peritonitis,  tympanites  in,  277 

vomiting  in,  276 
Peroneal  nerve,  injury  of,  501 
Pertrochanteric  fracture  of  Kocher,  574 
Pertussis,  leukocytosis  in,  817 
Pes  planus,  751 
Pfeiffer's  disease,  183 
Phagocytosis,  813 
Phalanges,  dislocations  of,  559 

fractures  of,  559 

of  toes,  fractures  of,  599 
Pharynx,  diseases  of,  370 

diverticula  of,  189 
Phimosis,  447 

Phlebitis  of  extremities,  640 
Phlegmon,  acute,  of  thoracic  wall,  217 

diffuse  perirectal,  405 

ligneux  of  Reclus,  172 

of  scalp,  72 

woody,  of  neck,  172 
Phlegmonous  cholecystitis,  269 
Phloridzin  test,  854 
Phosphorus  necrosis  of  jaws,  131 
Phrenic  nerve,  injuries  of,  166 
Piaarachnoid  hemorrhage  from  vessels  of, 

54 
Pigeon-breast,  678 
Pigmented  moles  of  scalp,  74 
Pleura,  actinomycosis  of,  233 
subcutaneous  injuries  of,  210 
tumors  of,  229 
Pleural   cavities,   exploratory  puncture  of, 
230 
fluids,  cytodiagnosis  of,  828 
Plexus,  brachial,  injuries  of,  166 

injury  of,  500 
Pneumatocele  of  scalp,  73 
Pneumococcus  arthritis,  701 

peritonitis,  273 
Pneumonia  in  fractures,  508 

in  penetrating  injuries  of  thorax,  214 
leukocytosis  in,  817 
postoperative,  794,  795 
Pneumothorax   in   penetrating    injuries   of 

thorax,  213 
Poisoning  from  drugs,  postoperative,  808 
Poliomyelitis,   anterior,   deformities  of  ex- 
tremities caused  by,  748 
Polycystic  kidneys,  359 

differential  diagnosis,  359 
Polydactylism,  754 
Polyps,  nasopharyngeal,  371 

of  rectum,  414 
Polyuria  in  ureteral  calculus,  430 
Pons  varolii,  lesions  of,  52 
Pontomedullocerebellar  space,  tumors  of,  85 
Popliteal  nerve,  external,  injury  of,  501 
Postoperative  complications,  789 
Pott's  disease,  777 
abscess  in,  781 
deformity  in,  780 
differential  diagnosis,  782 
gibbus  in,  780 
pain  in,  780 
rigidity  of  spine  in,  779 
spinal  cord  symptoms,  781 


INDEX. 


87; 


Precentral  gyrus,  lesions  of,  47 
Pregnancy,  extrauterine,  rupture  of,  327 

pyelonephritis  in,  281 
Prevesical  abscess,  251 
Previsceral  suppuration  in  neck,  170 
Proctitis,  404 

acute,  404 

chronic,  405 

hypertrophic,  405 
Prognathism,  132 

Prolapse  of  lung  in  penetrating  injuries  of 
thorax,  214 

of  rectum,  411 
Prostate,  affections  of,  439 

enlargement  of,  439 

differential  diagnosis,  440 

hypertrophy  of,  cystoscopy  in,  841 
Prostration  in  intussusception,  324 
Pruritus  ani,  404 
Pseudarthrosis  in  fractures,  509 
Pseudoleukemia,    enlargement    of    cervical 

lymph-nodes  in,  178 
Pseudo-paralysis,  714 

syphilitic,  673 
Psoriasis  linguae,  140 
Puckering  of  omentum,  399 
Puerperal  mastitis,  acute,  239 
Puerperium,  pyelonephritis  in,  282 
Pulled  elbow,  551 
Pulse  in  appendicitis,  295 

in  brain  abscess,  92 

in    perforating    ulcers    of    stomach    and 
duodenum,  307 

in  peritonitis,  277 

in  purulent  leptomeningitis,  90 

in  pyemia  complicating  wounds,  617 

in  septicemia  complicating  wounds,  615 

slow,  in  brain  tumors,  83 
Puncture,  exploratory,  in  empyema,  228 
of  pericardium,  235 
of  pleural  cavities,  230 

lumbar,  determining  point  for,  57 
method  of,  57,  58 
Purulent  leptomeningitis,  61,  90.     See  also 
Leptomeningitis,  purulent.  • 

pachymeningitis,  61 
Pus,    localization   of,    in   lower   portion   of 
genito-urinary  tract,  443 
instrumental  examination   in, 

445 
two-glass  test  for,  443 
urethroscopy  for,  446 
Pyelonephritis,  278 

acute  hematogenous  form,  280 
differential  diagnosis,  279 
hematogenous  clinical  varieties,  279 
hyperacute  hematogenous  form,  279 
in  infancy  and  childhood,  281 
in  pregnancy,  281 
in  puerperium,  282 
subacute  hematogenous  form,  280 
urogenous  clinical  varieties,  280  ] 
Pyemia  complicating  wounds,  616 

differential  diagnosis,  618 
Pylephlebitis,  suppurative,  271 
Pylorus,  stenosis  of,  379 


I    Pyonephrosis,  284 
Pyopericardium,  234 

Pyosalpinx,  perforation  of,  cvstoscopv  in, 
845 


Rachioschisis,  756 

Rachitic  atrophy  of  cranial  bones,  76 

rosary,  678 
Rachitis,  678 

fetal,  679 
Radius  and  ulna,  dislocation  of,  549 
backward,  550 
fracture  of  styloid  process,  556 

dislocation  of,  550 

fractures  of  head  and  neck,  549 
of  lower  end,  553 
of  shaft,  551 
of  upper  end,  547 

greenstick  fracture  of,  551 

lesions  of,  542 

subluxation  of,  551 
Railway  spine,  776 
Ranula,  acute,  135 

chronic,  136 
Rashes,  septic,  postoperative,  807 
Raynaud's  disease,  gangrene  of  extremities 

from,  632 
Reclus,  phlegmon  ligneux  of,  172 
Rectal  space,  superior,  abscess  of,  408 
Recti  muscles  of  abdomen,  suppuration  in 

sheath  of,  250 
Rectum,  400 

abnormal  opening  of,  402 

atresia  of,  402 

carcinoma  of,  415 

circumscribed  suppuration  of,  407 

congenital  malformations  of,  402 

cystic  tumors  behind,  788 

examination  of,  400 
in  enterostenosis,  396 

foreign  bodies  in,  403 

history  in  examining,  401 

inflammatory  processes  and  results,  404 

injuries  of,  403 

inspection  of,  400 

neoplasms  of,  414 

palpation  of,  400 

penetrating  wounds  of,  403 

polyps  of,  414 

prolapse  of,  411 

rupture  of,  403 

stricture  of,  413 

differential  diagnosis,  414 

ulceration  of,  non-malignant,  410 

use  of  specula  in  examining,  401 
Reproductive  organs,   male,   infections  of, 

453  .         ,  .  , 

Respiration  in  perforating  ulcers  ot  stomach 

and  duodenum,  307 

in  purulent  leptomeningitis,  90 

Retained  testicle,  450 

Retention-cysts  of  salivary  glands,  152 

Retromuscular   suppuration    in    abdominal 
wall,  250 

Retropharyngeal  abscess,  370 
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Rheumatism,  acute  articular,  698 
leukocytosis  in,  817 
muscular,  of  extremities,  653 
chronic  articular,  711 
Rib,  cervical,  160 
Ribs,  acute  osteomyelitis  of,  218 
enchondroma  of,  224 
fractures  of,  207 

signs  due  to  fracture  alone,  208 

due  to  injury  of  intrathoracic  viscera, 
208 
periosteal  sarcoma  of,  224 
secondary  tumors  of,  224 
tuberculosis  of,  219 
Rickets,  678 
fetal,  679 
Riva-Rocci     sphygmomanometer.     Cook's 

modification,  40 
Rodent  ulcers  of  extremities,  636 
Rosary,  rachitic,  678 
Roser-Nelaton  line,  569 
Rupture  of  bladder  in  fracture  of  pelvis,  564 
of  extrauterine  pregnancy,  327 
of  ligaments  in  traumatic  arthritis,  521 
of  muscles,  489 
of  rectum,  403 
of  tendons,  489 
of  urethra,  441 

in  fractures  of  pelvis,  564 


Saber-sheath  trachea,  199 
Sacrococcygeal  sequestration  dermoids,  788 
teratoma,  788 
tumors,  788 
Sacroiliac  joints,  diseases  of,  723 

tuberculosis  of,  723 
Salivary  and  lachrymal  glands,  symmetri- 
cal disease  of,  107 
calculi,  135,  150 
ducts,  cysts  of,  152 
fistula,  150 

glands,  affections  of,  149 
angioma  of,  153 

connective-tissue  tumors  of,  153 
cysts  of,  152 
fibroma  of,  153 

inflammatory  affections  of,  151 
injuries  of,  149 
lipoma  of,  153 
mixed  tumors  of,  153 
retention-cysts  of,  152 
submaxillary,  solid  tumors  of,  135,  191 
syphilis  of,  152 
tuberculosis  of,  151 
tumors  of,  152 
Salpingitis,  leukocytosis  in,  820 
Sapremia  complicating  wounds,  615 
Sarcoma,  leukocytosis  in,  823 
of  bones  of  extremities,  689 
differential  diagnosis,  692 
fractures  in,  692 
myelogenous,  691 
periosteal,  690 
primary  forms,  689 
a;- ray  in,  691 


Sarcoma  of  brain,  88 

of  breast,  246 

of  extremities,  635 

of  face,  no 

of  jaws,  123 

of  muscles  of  extremities,  655 

of  neck,  191 

arising  from  carotid  body,  192 
sheath,  193 

of  nerves  of  extremities,  658 

of  OS  innominatum,  369 

of  scalp,  75 

of  skull,  79 

of  spleen,  349 

of  sternum,  224 

of  thorax,.  223 

of  tongue,  145 

periosteal,  of  ribs,  224 
Sarcomatous  epulis,  123 
Scalp,  angioma  of,  74 
cavernous,  74 

arteriovenous  aneurysm  of,  75 

carbuncle  of,  71 

carcinoma  of,  75 

cirsoid  aneurysm  of,  75 

contused  wounds  of,  18 

dermoid  cysts  of,  73 

diseases  of,  71 

erysipelas  of,  72 

fibroma  of,  74 

furuncle  of,  71 

hematoma    of,    and    depressed    fracture 
of  skull,  differentiation,  21 

infection  of,  71 

injuries  of,  17 
special  forms,  20 

lipoma  of,  74 

lymph-nodes  of,  infection,  72 

malignant  tumors  of,  75 

penetrating  wounds  of,  18 

phlegmon  of,  72 

pigmented  moles  of,  74 

pneumatocele  of,  73 

sarcoma  of,  75 

sebaceous  cysts  of,  73 

traumatic  aneurysm  of,  75 

tumors  of,  73 

vascular  tumors  of,  74 

warts  of,  74 
Scapula,  fractures  of,  533 

of  acromion  process,  533 
of  body,  533 
of  surgical  neck,  534 
Scarlet  fever,  leukocytosis  in,  817 

postoperative,  807 
Sciatic  hernia,  484 

nerve  and  branches,  injury  of,  501 
Sclerosing  myositis  of  extremities,  653 
Scoliosis,  783 
Scorbutic  joints,  718 
Scorbutus,  679 
Scrotal  hernia,  467 
Scurvy,  679 

Sebaceous  cysts  of  extremities,  635 
of  face,  108 
of  neck,  190 
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Sebaceous  cysts  of  scalp,  73 

glands  of  extremities,  adenocarcinoma  of, 
636 
adenoma  of,  635 
of  face,  adenoma  of,  108 
Sensory  aphasia,  52 
Septic  complications  in  fractures,  507 

rashes,  postoperative,  807 
Septicemia  complicating  wounds,  615 
differential  diagnosis,  618 

leukocytosis  in,  818 
Septicopyemia  complicating  wounds,  616 
Septum,  nasal,  injuries  of,  96 
Sequestration  dermoids,  sacrococcygeal,  788 
Shock,  601 

blood-pressure  in,  826 

characteristic  signs  of,  603 

in  intestinal  strangulation,  322 

in  volvulus,  322 

postoperative,  792 
Shoulder,  congenital  dislocation,  742 

dislocations    of,    diagnosis    of    fractures 
associated  with,  540 

injuries  of,  differential  diagnosis,  528 

region,  dislocations  in,  529 
fractures  in,  529 
Shoulder-joint,  diseases  of,  721 

dislocations  of,  538 
backward,  540 
subspinous  forms,  540 

tuberculosis  of,  721 
Sigmoid  sinus,  thrombosis  of,  94 
Sinus,  cavernous,  thrombosis  of,  94 

cranial,  thrombosis  of,  93 

pericranii,  21 

sigmoid,  thrombosis  of,  94 

thrombosis,  intracranial,  65 
Sinuses,  abdominal,  sources  of  suppuration 
of,  251 

venous,  of  brain,  hemorrhage  from,  54 
Sixth  nerve,  injury,  in  fracture  of  base  of 

skull,  31 
Skin,  effect  of  simple  contusions  on,  486 

injuries  of,  486 
Skull,  acute  pyogenic  osteomyelitis  of,  78 
periostitis  of,  78 

atrophy  of,  76 

carcinoma  of,  79 

congenital  defects  of,  80 

diseases  of,  76 

echinococcus  of,  79 

fractures  of,   22.     See  also  Fractures  0} 
skull. 

gigantism  of,  76 

hypertrophy  of,  76 

inflammatory  processes  of,  76 

middle  fossa  of,  tumors  of,  85 

osteitis  deformans  of,  76 

osteoma  of,  78 

sarcoma  of,  79 

syphilis  of,  77 

tenderness  of,  in  brain  abscess,  92 
tumors,  83 

tuberculosis  of,  76 

tumors  of,  78 
Sliding  hernia  of  cecum,  464 


Sounds,  examination  of  ureter  with,  847 

Specific  gravity  of  blood,  812 

Specula,  use  of,  in  examining  rectum,  401 

Speech  region,  lesions  of,  52 

Spermatic  cord,  torsion  of,  316 

Spermatocele,  461 

Sphygmomanometer,    Riva-Rocci,    Cook's 

modification,  40 
Spina  bifida,  756 
Spinal  accessory  nerve,  injury  of,  166 

conditions,  referred  pains  from,  318 

cord  symptoms  of  Pott's  disease,  781 
tumors  of,  785 

localization,  760 
Spine,  acute  osteomyelitis  of,  784 

arthritis  deformans  of,  784 

concussion  of,  776 

cross-lesions   of,  table   of   symptoms   in, 
763-769 

diseases  and  injuries  of,  756,  777 

fractures  of,  770.     See  also  Fractures  of 
spine. 

gunshot  wounds  of,  777 

hysterical,  785 

injuries  of,  758 
pathology,  758 

lateral  curvature,  783 

railway,  776 

rigidity  of,  in  Pott's  disease,  779 

stab  wounds  of,  777 

tumors  of,  785 

typhoid,  785 
Spleen,  enlargements  of,  348 

examination  of,  in  tumors  of  neck,  185 

floating,  347 

hydatid  cysts  of,  349 

sarcoma  of,  349 

tumors  of,  347 

wandering,  347 
Spondylitis  deformans,  784 

traumatic,  776 

tuberculous,  777.     See    also    Potfs   dis- 
ease. 
Sprains,  521 

epiphyseal,  516 

of  elbow,  542 
Sputum,  examination  of,  832 
Stab  wounds  of  spine,  777 
Status  thymicus,  postoperative,  809 
Stellwag's  symptom  of  exophthalmic  goiter, 

203 
Stenosis  of  pylorus,  379 

symptoms  of,  in  cancer  of  intestine,  353 
Sternum,  acute  osteomyelitis  of,  219 

fractures  of,  208 

sarcoma  of,  224 

secondary  tumors  of,  224 

tuberculosis  of,  219 
Still's  disease,  710 

Stomach,    carcinoma    of,     t,'S,t,.     See    also 
Carcinoma  0}  stomach . 

contents,  examination  of,  S32  ^ 
in  carcinoma  of  stomach,  386 
in  ulcer  of  duodenum,  388 

dilatation  of,  379 
postoperative,  800 
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Stomach,  diseases  of,  postoperative,  797 
hour-glass,  in  ulcer  of  stomach,  383 
inflation  of,  in  tumors  of  abdomen,  331 
surgical  diseases  of,  378 
tumors  of,  331 

differential  diagnosis,  ^^s 
ulcer  of,  380.     See  also  Ulcer  of  stomach. 
leukocytosis  in,  820 

perforating,  306.     See  also  Perforating 
ulcers  oj  stomach  and  duodenum. 
Stomatitis,  133 
gangrenous,  133 
ulcerative,  134 
Strangulated  hernia,  465 
Strangulation,    intestinal,    321.     See    also 

Intestinal  strangulation. 
Stricture  of  esophagus,  371 
carcinomatous,  375 
cicatricial,  374 
due  to  pressure  from  external  causes, 

375 
methods  of  examination,  371 
spasmodic,  375 
of  rectum,  413 

differential  diagnosis,  414 
of  ureter,  852 
Strumitis,  201 

Subacromial  bursitis,  647.     See  also  Bur- 
sitis, subacromial. 
dislocation,  540 
Subastragaloid  dislocations,  594 
Subclavian  artery,  aneurysm  of,  164 
Subclavicular  dislocation,  540 
Subcoracoid  dislocation,  539 
Subcortical  regions,  lesions  of,  52 
Subcutaneous  tissue,  infection  of,  compli- 
cating wounds,  609 
Subdural  hemorrhage,  54,  58 

suppuration,  61 
Subglenoid  dislocation,  540 
Subluxation     of    cartilages     in     traumatic 
arthritis,  522 
of  radius,  551 
Submaxillary  gland,  salivary,  solid  tumors 

of,  135.  191 
region,  infection  in,  169 
Subpericranial  abscess,  72 
Subphrenic  abscess,  285 

differential  diagnosis,  288 
Subungual  infection,  complicating  wounds, 

610 
Supernumerary  digits,  754 
Suppuration  as  early  sign  of  acute  abdomi- 
nal affections,  268 
circumscribed,  of  rectum,  407 
in  abdominal  wall,  250 

sources  of,  251 
in  carotid  sheath  space,  171 
in  sheath  of  recti  muscles  of  abdomen,  250 
intracranial,  following  injuries,  61 
mastoid,    intracranial    complications   of, 

middle-ear,  intracranial  complications  of, 

89 
previsceral,  in  neck,  170 
retromuscular,  in  abdominal  wall,  250 


Suppuration,  subdural,  61 

Suppurative,  cholangitis,  272 
pericarditis,  234 
pylephlebitis,  271 

Supracondyloid  fracture  of  humerus,  543 

Sweat    glands    of   extremities,    adenocarci- 
noma of,  636 
adenoma  of,  635 
of  face,  adenoma  of,  108 

Swelling  in  tuberculosis  of  joints,  705 
of  knee-joint,  736 
in  tuberculous  coxitis,  729 
of  joint  in  epiphyseal  separation,  510 
of  soft  parts  in  epiphyseal  separation,  516 

Symmetrical     disease    of    lachrymal     and 
salivary  glands,  107 

Sympathetic  nerve,  injuries  of,  166 

Symptomatic  lockjaw,  133 

Syndactylism,  754 

Synovitis,  chronic  serous,  697,  707 

Syphilis,  acquired,  of  bones  of  extremities, 

^n 

leukocytosis  in,  818,  825 
of  bladder  wall,  cystoscopy  in,  844 
of  bones  of  extremities,  672 
x-ray  appearance  in,  676 

of  thorax,  221 
of  breast,  245 
of  face,  105 
of  jaws,  130 
of  liver,  338 
of  mouth,  134 
of  salivary  glands,  152 
of  skull,  77 
of  testicle,  460 
of  thyroid  gland,  202 
of  tongue,  141 

tertiary,  ulcerations  on  back  in,  217 
Wasserman's  test  for,  830 
Syphilitic  arthritis,  712.     See  also  Arthritis, 

syphilitic. 
atrophy  of  tongue,  143 
bursitis  of  extremities,  646 
lesions,  secondary,  of  tongue,  141 

tertiary,  of  tongue,  141 
lymph-node  enlargement  of  neck,  181 
myositis  of  extremities,  654 
pseudo-paralysis,  673 
tenosynovitis,     chronic,     of    extremities, 

651 

ulcerations  of  lip,  115 

ulcers  of  extremities,  624 
Syphiloma  of  brain,  87 
Syringomyelia,  arthritis  due  to,  717 


Tabetic  arthritis,  715 

Tachycardia  in  exophthalmic  goiter,  203 

Talipes  calcaneus,  750 

cavus,  751 

equino-varus,  749 

equinus,  750 

valgus,  751 
Tarsal  bones,  fractures  of,  596 

joints,  tuberculosis  of,  739 
Tarso-tarsal  joints,  tuberculosis  of,  739 
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Teeth,  infection  of  jaws  from,  128 
Temperature  in  appendicitis,  296 

in  peritonitis,  277 

in  tuberculosis  of  joints,  706 
Temporo-maxillary    joint,     ankylosis     of, 

chronic  arthritis  of,  132 
diseases  of,  132 
primary  acute  arthritis  of,  132 
secondary  acute  arthritis  of,  132 
Temporosphenoidal  abscess,  92 

lobe,  left  tumors  of,  84 
Tenderness  in  acute  cystitis,  433 
in  appendicitis,  293 
in  gallstone  coHc,  304 
in  peritonitis,  276 
in  tuberculosis  of  joints,  705 

of  knee-joint,  736 
in  ulcer  of  duodenum,  388 
of  skull  in  brain  abscess,  92 
tumors,  83 
Tendons  and  muscles  of  forearm  and  arm, 
infection      between,      complicating 
wounds,  611 
dislocations  of,  490 
injuries  of,  487 

of  extremities,  diseases  of,  649 
inflammatory  affections  of,  649 
tumors  of,  652 
penetrating  wounds  of,  491 
rupture  of,  489 
Tendon-sheaths,    infection    along,    compli- 
cating wounds,  610 
injuries  of,  487 

of  extremities,  diseases  of,  649 
inflammatory  affections  of,  649 
tumors  of,  652 
penetrating  wounds  of,  491 
Tenesmus  in  intussusception,  324 
Tenosynovitis,  acute  primary,  of  extremities, 
649 
serofibrinous,  of  extremities,  649 
seropurulent,  of  extremities,  649 
secondary,  of  extremities,  650 
chronic,  of  extremities,  650 
serous,  of  extremities,  650 
syphilitic,  of  extremities,  651 
crepitans  of  extremities,  649 
of  extremities,  649 
tuberculous,  of  extremities,  650 
Tenovaginitis  of  extremities,  649.     See  also 

Tenosynovitis. 
Tenth  nerve,  injury,  in  fracture  of  base  of 

skull,  32 
Teratoma,  sacrococcygeal,  788 
Test,  phloridzin,  854 

tuberculin,    for    tuberculosis,    828,    829, 
830 
in  tuberculosis  of  joints,  706 
two-glass,    for    localization    of    ])us    in 

genito-urinary  tract,  443 
vaccination,  828 

von  Pirq net's  tuberculin,  for  tuberculo- 
sis, 830 
Wasserman's,  for  syphilis,  830 
Testicle,  449 

56 


I    Testicle,  abnorma  lities  in  development  of, 
449 
atrophy  of,  449 
benign  adenocystoma  of,  461 
I        ectopia  of,  450 

imperfect  descent  of,  450 

hernia  and  hydrocele  in  connection 

with,  452 
inflammation  in,  453 
tumor  formation  in,  451 
mixed  tumors  of,  462 
neoplasms  of,  461 
retained,  450 
syphilis  of,  460 
traumatic  affections  of,  455 
tuberculosis  of,  455 
tumors  of,  461 
Tetanus,  cephalic,  619 

complicating  wounds,  618 
differential  diagnosis,  619 
head,  619 

hydrophobicus,  619 
leukocytosis  in,  818 
symptomatic,  133 
Tetany,  197 

T-fracture  of  lower  end  of  humerus,  544 
Third  nerve,  injury,  in  fracture  of  base  of 
skull,  31 
,    Thoma-Zeiss  blood-counting  apparatus,  816 
Thoracic  aneurysm,  224 

conditions,  referred  pain,  pain  from,  318 
duct,  injuries  of,  166 

subcutaneous,  213 
viscera,  injuries  of,  209 

non-penetrating  or  subcutaneous,  2 10 
wall,  actinomycosis  of,  218 

acute  and  chronic  inflammatory  pro- 
cesses of,  217 
phlegmon  of,  217 
skin     and     subcutaneous     tissues     of, 

inflammatory  processes,  217 
tumors  of,  222 
Thorax,  207 

bones  of,  syphilis,  221 
bonv,  affections  of,  218 
walls  of,  injuries,  207 
fibroma  of,  223 
lipoma  of,  223 
penetrating  injuries  of,  213 

dyspnea  and  cyanosis  in,  214 
emphysema  of  skin  in,  214 
empyema  in,  214 
hemothorax  in,  213 
pneumonia  in,  214 
{)neumothorax  in,  213 
prolapse  of  lung  in,  214 
pigmented  moles  of,  223 
sarcoma  of,  223 
Throat,  cut-,  167 

Thrombophlebitis  of  extremities,  641 
Thrombosis  in  fractures,  506 
of  cavernous  sinus,  94 
of  cranial  sinus,  93 
of  extremities,  640 
of  mesenteric  vessels,  314 

differential  diagnosis,  315 
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Thrombosis  of  sigmoid  sinus,  94 
postoperative,  806 
sinus,  intracranial,  65 
Thyroglossal  cysts,  136,  186 

fistula,  158 
Thyrohyoid  bursae,  189 
Thyroid  adenoma,  198 

gland,  accessory,  cysts  of,  189 
diseases  of,  197 
syphilis  of,  202 
tuberculosis  of,  202 
Thyroidism,  acute,  postoperative,  809 
Thyroiditis,  201 
Thyrotoxicosis,  197 

Tibia  and  fibula,  fractures  of  shaft,  589 
fractures  of  lower  end,  591 
of  shaft,  587 
of  upper  end,  583 
Tibiotarsal  dislocations,  593 
Tissues,  air  in,  in  fracture  of  base  of  skull, 
28 
soft,  injuries  of,  485,  486 
signs,  486 
Toes,  dislocations  of,  601 

phalanges  of,  fractures,  599 
Tongue,  138 

carcinoma  of,  145 

differential  diagnosis,  146 
chancre  of,  141 
congenital  affections  of,  138 
decubital  ulcers  of,  139 
goiter  of,  148 
hemangioma  of,  144 
injuries  of,  138 
lipoma  of,  144 
lymphangioma  of,  144 
malignant  tumors  of,  145 
non-malignant  tumors  of,  144 
papilloma  of,  144 
psoriasis  of,  140 
sarcoma  of,  145 
syphilis  of,  141 
syphilitic  atrophy  of,  143 
lesions  of,  secondary,  142 
tertiary,  142 
tonsil  of,  148 
tuberculosis  of,  140 
Tongue-tie,  138 
Tonsil,  lingual,  148 
Tonsils,  tumors  of,  371 
Torsion  of  pedicles  of  ovarian  and  uterine 
tumors,  315 
differential  diagnosis,  316 
of  spermatic  cord,  316 
Trachea,  foreign  bodies  in,  168 
fractures  of,  167 
saber-sheath,  199 
Triangle,  Bryant's,  568 
Trigeminal  nerve,  injury  of,  in  fracture  of 
base  of  skull,  32 
neuralgia,  no 
Trismus,  619.     See  also  Tetanus. 
Trochanter,  great  fractures  of,  573 
Trophic  ulcers  of  extremities,  625 
Tropical  abscess,  270 

differential  diagnosis,  271 


Tuberculin,  Koch's,  829 

test  for  tuberculosis,  828,  829,  830 

in  tuberculosis  of  joints,  706 

von  Pirquet's,  for  tuberculosis,  830 
Tuberculoma  of  brain,  87 
Tuberculosis,    ileocecal,    inflammatory   tu- 
mors of  intestine  from,  350 
leukocytosis  in,  818,  825 
of  ankle-joint,  739 

differential  diagnosis,  739 
of  bladder,  435 

cystoscopy  in,  839 
of  bones  of  extremities,  669 

rv-ray  appearances  in,  671 
of  breast,  244 
of  hip-joint,  725 

differential  diagnosis,  730 

history,  726 

inspection  of  limb  in,  726 

location  of  pain  in,  729 

measurements  in,  730 

palpation  in,  728 

swelling  in,  729 

x-rays  in,  730 
of  jaws,  129 
of  joints,  704 

differential  diagnosis,  706 

family  and  personal  history,  706 

fungus  form,  705 

loss  of  function  and  rigidity  in,  705 

onset  and  course,  705 

pain  in,  705 

position  of  limb  in,  705 

swelling  in,  705 

temperature  in,  706 

tenderness  in,  705 

tuberculin  test  in,  706 

x-rays  in,  706 
of  kidney,  417 

cystoscopic  examination  in,  420 

increased  frequency  of  urination  in,  418 

pain  in,  419 

renal  enlargement  in,  419 

symptoms   general,  419 

ureteral  catheterization  in,  420 

urinary  changes  in,  419 
of  knee-joint,  735 

abscess,  sinus  formation,  and  fever  in, 

737 

differential  diagnosis,  737 

heat  in,  736 

pain  in,  736 

rigidity,  atrophy,  and  deformity  in,  736 

swelling  in,  736 

tenderness  in,  736 

x-ray  in,  737 
of  medio-tarsal  joints,  739 
of  ribs,  219 
of  sacroiliac  joint,  723 
of  salivary  glands,  151 
of  shoulder-joint,  721 
of  skull,  76 
of  sternum,  219 
of  tarsal  joints,  739 
of  tarso-tarsal  joints,  739 
of  testicle,  455 
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Tuberculosis  of  thyroid  gland,  202 
of  tongue,  140 

primary,  of  vermiform  appendix,  394 
tuberculin  test  for,  828,  829,  830 
tuberous  form  of,  cystoscopy  in,  840 
Tumors,  benign,  of  bones  of  ex'tremities,  681 

of  face,  107 

of  tongue,  144, 
connective-tissue,  of  salivary  glands,  153 
cystic,  behind  rectum,  788 

of  neck,  186 
due  to  chronic  pancreatitis,  341 
intestinal  obstruction  from,  324 
malignant,  leukocytosis  in,  822 

of  bones  of  extremities,  689 

of  extremities,  635 

of  epithelial  type,  636 

of  face,  109 

of    kidney,    360.     See    also    Kidney, 
malignant,  tumors  0}. 

of  liver,  338 

differential  diagnosis,  339 

of  scalp,  75 

of  tongue,  145 
mixed,  of  salivary  glands,  153 

of  testicle,  462 
nonodontogenous,  of  jaws,  121 
odontogenous,  of  jaws,  117 
of    abdomen,    327.     See    also  Abdomen, 

tumors  of. 
of  abdominal  wall,  253 
of  bladder,  438 

wall,  cystoscopy  in,  843 
of  bones  of  extremities,  680 
of  brain,  82.     See  also  Brain,  tumors  oj. 
of  breast,  245 

benign,  245 

differential  diagnosis,  248 

malignant,  246 
of  cerebellum,  84 
of  chest  wall,  222 
of  epididymis,  461 
of  face,  107 
of  frontal  lobe,  83 
of  gallbladder,  339 

differential  diagnosis,  340 
of  inside  of  cheeks,  137 
of    intestine,    349.     See    also    Intestine, 

tumors  of. 
of  jaws,  117 
of  joints,  710 
of  kidney,  356 

of  left  temoro-sphenoidal  lobe,  84 
of  liver,  334 
of  lungs,  234 
of  mediastinum,  236 
of  mesentery,  354 
of  middle  fossa  of  skull,  85 
of  motor  region  of  brain,  84 
of  muscles  of  extremities,  655 
of  neck,  184.     See  also  Neck,  tumors  of. 
of  nerves  of  extremities,  657 
of  occipital  lobe,  84 
of  omentum,  355 
of  ovary,  large,  370 

pedunculated,  370 


I    Tumors  of  ovary,  torsion  of  pedicle,  315 
differential  diagnosis,  316 

of  palate,  127,  137 

of  pancreas,  341 

differential  diagnosis,  342 

of  parietal  lobe,  84 
'        of  parotid  gland,  156 

of  peritoneum,  355 

of  pleura,  229 

of  pontomedullocerebellar  space,  85 

of  salivary  glands,  152 

of  scalp,  73 

of  skin  and  subcutaneous  tissue  of  ex- 
tremities, 634 

of  skull,  78 

of  spinal  cord,  785 

of  spine,  785 

of  spleen,  347 

of  stomach,  331 

differential  diagnosis,  r^;^^ 

of  tendons  of  extremities,  652 
I        of  tendon-sheaths  of  extremities,  652 

of  testicle,  461 

of  tonsils,  371 

of  umbilicus,  257 

of  uterus,  pedunculated,  370 
torsion  of  pedicle,  315 

differential  diagnosis,  316 

of  vermiform  appendix,  394 

sacrococcygeal,  788 

secondary,  of  ribs  or  sternum,  224 
I        solid,  of  neck,  190 
I  of  submaxillary  salivary  gland,  135,  191 

vascular,  of  scalp,  74 
Twelfth  nerve,  injury,  in  fracture  of  base 

I  of  skull,    T,T, 

I    Two-glass   test   for   localization   of   pus  in 

genito-urinary  tract,  443 
Tympanites  in  enterostenosis,  396 

in  injuries  of  alimentary  canal,  262 

in  peritonitis,  277 
Typhoid  fever,  leukocytosis  in,  817 

perforation,  309 

differential  diagnosis,  310 

spine,  785 
Typhoidal  arthritis,  701 


Ulcekation  of  lip,  syphilitic,  115 
of  rectum,  non-malignant,  410 
on  back  in  tertiary  syphilis,  217 
Ulcerative  stomatitis,  134 
Ulcers,  blastomycotic,  of  extremities,  626 
decubital,  of  extremities,  627 

of  tongue,  139 
dental,  139 
of  bladder,  435 

cystoscopy  in,  839,  840 
of  duodenum,  387 

complications,  388 

hemorrhage  in,  ;^ii>S 

pain  and  tenderness 

stomach  contents  in, 

vomiting  and  gas  in, 
of  extremities,  622 
of  stomach,  380 


in,  v"^'^ 
388 
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Ulcers  of  stomach,  complications,  382 
differential  diagnosis,  382 
gas  in,  381 
hemorrhage  in,  381 
hour-glass  stomach  in,  383 
leukocytosis  in,  820 
pain  in,  381 
perforation  in,  382 
perigastric  adhesions  in,  383 
stomach  contents  in,  382 
vomiting  in,  381 
perforating,  of  duodenum,  306.     See  also 
Perforating    ulcers    of    stomach    and 
duodenum. 
of  stomach,  306.     See  also  Perforating 
ulcers  0}  stomach  and  duodenum. 
rodent,  of  extremities,  636 
syphilitic,  of  extremities,  624 
traumatic,  of  extremities,  623 
trophic,  of  extremities,  625 
tuberculous,  of  extremities,  626 
varicose,  of  leg,  623 
Ulna  and  radius,  dislocation  of,  549 
backward,  550 
fractures  of  styloid  process  of,  556 
fractures  of  shaft,  551 
of  styloid  process,  556 
of  upper  end,  547 
greenstick  fracture  of,  551 
lesions  of,  542 
Ulnar  nerve,  injury  of,  500 
Umbilical   hernia,   479.     See  also  Hernia, 

umbilical. 
Umbilicus,  abscess  discharging  through,  256 

tumors  through,  257 
Ungual  infection  complicating  wounds,  610 
Urachus,  malformations  in  connection  with, 
256 
patent,  cystoscopy  in,  845 
Ureter,  examination  of,  with  sounds,  847 
hernia  of,  in  inguinal  hernia,  471 
patency  of,  850 
stricture  of,  852 
Ureteral  calculus,  429 
anuria  in,  430 
cystoscopy  in,  430 
hematuria  in,  430 
oliguria  in,  430 
yjain  in,  430 
polyuria  in,  430 
:x;-ray  in  examining  for,  431 
catheterization,  847 

in  tuberculosis  of  kidney,  420 
concretions,  852 
Ureter-cystoscope,  Brenner's,  837 
Urethra,  congenital  malformations  of,  441 
contusions  of,  441 
diseases  and  injuries  of,  441 
rupture  of,  441 

in  fracture  of  pelvis,  564 
Urethral  fever,  432 
Urethroscopy    for    localization    of    pus    in 

genito-urinary  tract,  445 
Urinary  changes  in  renal  calculus,  424 
in  tuberculosis  of  kidney,  419 
organs,  injuries  of,  symptoms,  263 


Urinarv  svstem,  diseases  of,  leukocytosis  in, 

821  ' 
Urine,  collection  of,  separately,  from  each 
kidney,  847 
cryoscopy  of,  858 
electric  conductivity  of,  855 
examination  of,  832,  847 
in  acute  cystitis,  433 
Uterus,  myoma  of  large,  369 
tumor  of,  pedunculated,  370 
torsion  of  pedicle,  315 

differential  diagnosis,  316 


Vaccination,  diagnostic  tests,  828 
Vaccinia,  leukocytosis  in,  817 
Vagus,  injuries  of,  166 
Varicella,  leukocytosis  in,  817 
Varicose  ulcers  of  leg,  623 
veins  of  extremities,  641 
complications,  642 
Variola,  leukocytosis  in,  817 
Vas     deferens,      intraabdominal     portion, 

inflammation  of,  319 
Vascular  goiter,  199 

tumors  of  scalp,  74 
Veins,  injuries  of,  495 

of  extremities,  diseases  of,  640 
of  neck,  injuries,  165 
varicose,  of  extremities,  641 
complications,  642 
Ventral  hernia,  482 

Vermiform  appendix,  hernia  of,  in  inguinal 
hernia,  470 
primary  tuberculosis  of,  394 
neoplasms  of,  394 
Vertebra?,  dislocations  of,  773 
pathology,  758 
fractures  of,  770.     See  also  P^ractures  of 

spine. 
lumbar,  fractures  of,  772 
Vertebral  artery,  injury  of,  164 

hemorrhage  from,  55 
Vertigo  in  brain  tumors,  83 
Vesicorectal  fistula,  cystoscopy  in,  846 
Vesicovaginal  fistula,  cystoscopy  in,  846 
Viscera,  abdominal,  injuries  of,   257.     See 
also  Abdominal  viscera,  injuries  of. 
pelvic,  abdominal  tumors  having  origin 

in,  368 
pelvic,     of     female,    abdominal    tumors 

arising  from,  369 
thoracic  injuries  of,  209 

non-penetrating     or     subcutaneous, 
210 
Visceral  crises,  317 
Visual  aphasia,  52 
Volvulus,  322 

constipation  in,  322 
examination  of  abdomen  in,  322 
nausea  in,  322 
pain  in,  322 
previous  history,  322 
shock  in,  322 
vomiting  in,  322 
Vomiting  in  appendicitis,  293 
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Vomiting  in  brain  abscess,  92 

in  brain  tumors,  82 

in  carcinoma  of  stomach,  385 

in  gallstone  colic,  304 

in  injuries  of  alimentary  canal,  262 

in  intestinal  obstruction,  320 

in  intestinal  strangulation,  322 

in  intussusception,  324 

in  perforating  ulcers  of  stomach  and  duo- 
denum, 307 

in  peritonitis,  276 

in  ulcer  of  duodenum,  388 

in  ulcer  of  stomach,  381 

in  volvulus,  322 

postoperative,  798 

accompanying  symptoms,  709 
character  of  vomitus,  798 
length  of  time  after  operation,  798 
Vomitus,    character    of,    in    postoperative 

vomiting,  798 
Von    Graefe's    symptom    of    exophthalmic 

goiter,  203 
Von  Pirquet's  tuberculin  test  for  tuberculo- 
sis, 830 


Wandering  spleen,  347 

Wai-t,  papillary,  on  extremities,  635 

Warts  of  scalp,  74 

papillary,  of  extremities,  635 
Wasserman's  test  for  syphilis,  830 
Webbed  fingers,  754 
White  matter  of  brain,  lesions  of,  52 
Widal  reaction,  813 
Woody  phlegmon  of  neck,  172 
Word-deafness,  52 
Wounds,  anthrax  complicating,  621 
edema  complicating,  622 
cellulitis  of  finger  or  hand  complicating, 

609 
contused,  of  scalp,  18 
emphysematous    cellulitis    complicating, 

613 
epidermal  infection  complicating,  609 
erysipelas  complicating,  613 
erysipeloid  complicating,  614 
glanders  complicating,  622 
gunshot,  of  liver,  215 

of  spine,  777 
hydrophobia  complicating,  620 
infection  along  tendon-sheaths  complicat- 
ing, 610 
between  muscles  and  tendons  of  fore- 
arm and  arm  complicating,  611 


Wounds,  infection,  of  cutaneous  and  sub- 
cutaneous tissue  com[)licating,  609 
infective  complications  of,  607 
of  bladder,  432 

of  lower  extremities,  infections  in,  612 
of  upper  extremities,  local    infections  in, 

608 
penetrating,  of  muscles,  491 
of  rectum,  403 
of  scalp,  18 
of  tendons,  491 
of  tendon-sheaths,  491 
pyemia  complicating,  616 

differential  diagnosis,  618 
sapremia  complicating,  615 
septicemia  complicating,  615 

differential  diagnosis,  618 
septicopyemia  complicating,  616 
stab,  of  spine,  778 

subungual  infection  complicating,  610 
tetanus  complicating,  618 
ungual  infection  complicating,  610 
Wrist,  dislocations  of,  558 
Wrist-joint,  diseases  of,  722 
injuries  in  vicinity  of,  551 
Wry-neck,  162 


X-RAY  in  bone  cysts  of  extremities,  683 
in   carcinoma   of    bones   of    extremities, 

693 
in   chondroma  of  bones  of   extremities, 

688 
in  coxa  vara,  745 

in  diseases  of  bones  of  extremities,  665 
in  dislocations,  529 
in  epiphyseal  separation,  516 
in  examining  for  renal  calculus,  425 

for  ureteral  calculus,  431 
in  exostoses  of  bones  of  extremities,  685 
in  fractures,  513 
in  osteomyelitis  of  bones  of  extremities, 

665 
in  sarcoma  of  bones  of  extremities,  691 
in  syphilis  of  bones  of  extremities,  676 
in  tuberculosis  of  bones  of  extremities, 
671 

of  hip-joint,  730 

of  joints,  706 

of  knee-joint,  737 
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Eye,  Ear,  Nose,  and  Throat 

W.  B.  SAUNDERS   COMPANY 

925  WALNUT  STREET  PHILADELPHIA 

9.  HENRIETTA  STREET,  COVENT  GARDEN,  LONDON 

MECHANICAL    EXCELLENCE 

NOT  alone  for  their  literary  excellence  have  the  Saunders  publi- 
cations become  a  standard  on  both  sides  of  the  Atlantic :  their 
mechanical  perfection  is  as  universally  commended  as  is  their  sci- 
entific superiority.  The  m6st  painstaking  attention  is  bestowed 
upon  all  the  details  that  enter  into  the  mechanical  production  of  a 
book,  and  medical  journals,  both  at  home  and  abroad,  in  reviewing 
the  Saunders  publications,  seldom  fail  to  speak  of  this  distinguishing 
feature.  The  attainment  of  this  perfection  is  due  to  the  fact  that  the 
firm  has  its  own  Art  Department,  in  which  photographs  and  drawings 
of  a  very  high  order  of  merit  are  produced.  This  department  is  of 
decided  value  to  authors,  in  enabhng  them  to  procure  the  services  of 
artists  specially  skilled  in  the  various  methods  of  illustrating  medical 
publications. 

A  Complete  Catalogue  of  our  Publications  will  be  Sent  upon  Request 


SAUNDERS'    BOOKS    ON 


Barnhill  atiii  Wales' 
Modern  Otologfy 

A  Text-Book  of  Modern  Otology.  By  John  F.  Barnhill,  M.  D., 
Professor  of  Otology,  Laryngology,  and  Rhinology,  and  Earnest 
DE  W.  Wales,  M.  D.,  Associate  Professor  of  Otology,  Laryngology, 
and  Rhinology,  Indiana  University  School  of  Medicine,  Indianapolis. 
Octavo  of  575  pages,  with  305  original  illustrations.  Cloth,  $5.50  net; 
Half  Morocco,  ^7.00  net. 

THE    PRACTITIONER'S    OTOLOGY 

The  authors,  in  writing  this  work,  kept  ever  in  mind  the  needs  of  the 
physician  engaged  in  general  practice.  It  represents  the  results  of  personal 
experience  as  practitioners  and  teachers,  influenced  by  the  instruction  given  by 
such  authorities  as  Sheppard,  Dundas  Grant,  Percy  Jakins,  Jansen,  and  Alt. 
Much  space  is  devoted  to  prophylaxis,  diagnosis,  and  treatment,  both  medical 
and  surgical.  There  is  a  special  chapter  on  the  bacteriology  of  ear  affections — 
a  feature  not  to  be  found  in  any  other  work  on  otology.  Great  pains  have  been 
taken  with  the  illustrations,  in  order  to  have  them  as  practical  and  as  helpful  as 
possible,  and  at  the  same  time  highly  artistic.  A  large  number  represent  the 
best  work  of  Mr.  H.  F.  Aitken. 


PERSONAL   AND    PRESS    OPINIONS 


Frank  Allport,  M.  D. 

Professor  of  Otology,  Northwestern  University,  Chicago. 

"  I  regard  it  as  one  of  the  best  books  in  the  English  language  on  this  subject.  The 
pictures  are  especially  good,  particularly  as  they  are  practically  all  original  and  not  the  old 
reproduced  pictures  so  frequently  seen." 

C.  C.  Stephenson,  M.  D. 

Professor  of  Ophthalmology  and  Otology,  College  of  Physicians  and  Surgeons,  Little  Rock, 
Arkansas. 

"  To  my  mind  there  is  no  work  on  modern  otology  that  can  for  a  moment  compare  with 
'  Barnhill  and  Wales.'  " 

Journal  American  Medical  Association 

"  Its  teaching  is  sound  throughout  and  up  to  date.  The  strongest  chapters  are  those  on 
suppuration  of  the  middle  ear  and  the  mastoid  cells,  and  the  intracranial  complications  of  ear 
disease." 


DISEASES   OF   THE  EYE, 


DeSchweinitz's 
Diseases  of  the  Eye 

Just  Ready— The   New  (6th)  Edition 

Diseases  of  the  Eye:  A  Handbook  of  Ophthalmic  Practice. 
By  G.  E.  DeSchweinitz,  M.D.,  Professor  of  Ophthalmology  in  the  Uni- 
versity of  Pennsylvania,  Philadelphia,  etc.  Handsome  octavo  of  894 
pages,  313  text-illustrations,  and  6  chromo-lithographic  plates.  Cloth, 
^5.00  net;  Sheep  or  Half  Morocco,  ;^6.50  net. 

WITH  313  TEXT-ILLUSTRATIONS  AND  6  COLORED  PLATES 

For  this  new  edition  the  text  has  been  very  thoroughly  revised,  and  the  work 
enlarged  by  the  addition  of  new  matter  to  the  extent  of  some  one  hundred  pages. 
There  have  been  added,  amongst  other  subjects,  chapters  on  the  following  :  X-Ray 
Treatment  of  Epithelioma,  Xeroderma  Pigmentosum  ;  Purulent  Conjunctivitis  of 
Young  Girls  ;  Jequiritol  and  Jequiritol  Serum  ;  X-ray  Treatment  of  Trachoma  ; 
Infected  Marginal  Ulcer  ;  Keratitis  Punctata  Syphilitica  ;  Uveitis  and  Its  Varieties  ; 
Eye- ground  Lesions  of  Hereditary  Syphihs  ;  Macular  Atrophy  of  the  Redna  ; 
Worth's  Amblyoscope  ;  Stovain,  Alypin  ;  Motais'  Operation  for  Ptosis  ;  Kuhnt- 
Miiller's  Operation  for  Ectropion;  Haab's  Method  for  Foreign  Bodies;  and 
Sweet's  X-Ray  Method  of  Localizing  Foreign  Bodies.  Other  chapters  have  been 
rewritten.     The  excellence  of  the  illustrative  feature  has  been  maintained. 


PERSONAl.  AND   PRESS  OPINIONS 


Samuel  Theobald,  M.D., 

Clinical  Professor  of  Ophthalmology,  Johns  Hopkins  University,  Baltimore. 
"  It  is  a  work  that  I  have  held  in  high  esteem,  and  is  one  of  the  two  or  three  books  upon 
the  eye  which  I  have  been  in  the  habit  of  recommending  to  my  students  in  the  Johns  Hopkins 
Medical  School." 

W.  Franklin  Coleman,  M.  D.,  ,     ,  „  ,     ,  ^^ . 

Professor  of  Diseases  of  the  Eye,  Postgraduate  Medical  School,  Chicago. 
"I  am  very  much  pleased  with  deSchweinitz's  work  and  will  recommend  it  to  the  members 
of  my  class  as  a  most  reliable,  complete,  and  up  to  date  text-book." 

British  Medical  Journal 

"A  clearly  written,  comprehensive  manual.  One  which  we  can  commend  to  students  a.  a 
reliable  text-book,  written  with  an  evident  knowledge  of  the  wants  of  those  entenng  upon  the 
study  of  this  special  branch  of  medical  science." 


SAUNDERS'    BOOKS    ON 


Briihl.  Politzer.  and  Smith's 
Otology 


Atlas  and  Epitome  of  Otology.  By  Gustav  Bruhl,  M.  D.,  of 
Berlin,  with  the  collaboration  of  Professor  Dr.  A.  Politzer,  of 
Vienna.  Edited,  with  additions,  by  S.  MacCuen  Smith,  M.D.,  Pro- 
fessor of  Otology  in  the  Jefferson  Medical  College,  Philadelphia. 
With  244  colored  figures  on  39  lithographic  plates,  99  text  illustra- 
tions, and  292  pages  of  text.     Cloth,  ;^3.oo  net.     In  Saunders'  Hand- 

A  flfl  ?   ^evi€S 

INCLUDING  ANATOMY  AND  PHYSIOLOGY 

The  work  is  both  didactic  and  clinical  in  its  teaching.  A  special  feature  is 
the  very  complete  exposition  of  the  minute  anatomy  of  the  ear,  a  working  knowl- 
edge of  which  is  so  essential  to  an  intelligent  conception  of  the  science  of  otology. 
The  association  of  Professor  PoHtzer  and  the  use  of  so  many  valuable  specimens 
from  his  notably  rich  collection  especially  enhance  the  value  of  the  treatise.  The 
work  contains  everything  of  importance  in  the  elementary  study  of  otology. 

Clarence  J.  Blake.  M.  D., 

Professor  of  Otology  in  Harvard  University  Medical  School,  Boston. 

"  The  most  complete  work  of  its  kind  as  yet  published,  and  one  commending  itself  to  both 
the  student  and  the  teacher  in  the  character  and  scope  of  its  illustrations." 

Haab  and  deSchweinitz's 
Operative  Ophthalmology 

Atlas  and  Epitome  of   Operative    Oplithalmology.       By  Dr.  O. 

Haab,  of  Zurich.  Edited,  with  additions,  by  G.  E.  de  Schweinitz, 
M.  D.,  Professor  of  Ophthalmology  in  the  University  of  Pennsylvania. 
With  30  colored  lithographic  plates,  1 54  text-cuts,  and  375  pages  of 
text.     In  Saunders'  Hand-Atlas  Series.     Cloth,  $3.50  net. 


Dr.  Haab's  Atlas  of  Operative  Ophthalmology  will  be  found  as  beautiful  and 
as  practical  as  his  two  former  atlases.  The  work  represents  the  author' s  thirty 
years'  experience  in  eye  work.  The  various  operative  interventions  are  described 
with  all  the  precision  and  clearness  that  such  an  experience  brings.  Recognizing 
the  fact  that  mere  verbal  descriptions  are  frequently  insufficient  to  give  a  clear 
idea  of  operative  procedures,  Dr.  Haab  has  taken  particular  care  to  illustrate 
plainly  the  different  parts  of  the  operations. 

Johns  Hopkins  Hospital  Bulletin 

"  The  descriptions  of  the  various  operations  are  so  clear  and  full  that  the  volume  can  well 
hold  place  with  more  pretentious  text-books.  " 


DISEASES   OF   THE  EYE. 


Haab  and  DeSchweinitz's 
External  Diseases  qf  the  Eye 

Atlas  and  Epitome  of  External  Diseases  of  the  Eye.     By  Dr.  O. 

Haab,  of  Zurich.  Edited,  with  additions,  by  G.  E.  deSchweinitz, 
M.  D.,  Professor  of  Ophthalmology,  University  of  Pennsylvania.  With 
1 01  colored  illustrations  on  46  lithographic  plates  and  244  pages  of 
text.     Cloth,  $3.00  net.     I?i  Saunders'  Hand-Atlas  Series. 

NEW     (3d)     EDITION-JUST    READY 

Conditions  attending  diseases  of  the  external  eye,  which  are  often  so  complicated, 
have  probably  never  been  more  clearly  and  comprehensively  expounded  than  in 
the  forelying  work,  in  which  the  pictorial  most  happily  supplements  the  verbal 
description.     The  price  of  the  book  is  remarkably  low. 

The  Medical  Record,  New  York 

"  The  work  is  excellently  suited  to  the  student  of  ophthalmology  and  to  the  practiiing 
physician.     It  cannot  fail  to  attain  a  well-deserved  popularity." 

Haab  and  DeSchweinitz'y* 
Ophthalmoscopy 


Atlas  and  Epitome  of  Ophthalmoscopy  and  Ophthalmoscopic 
Diagnosis.  By  Dr.  O.  Haab,  of  Zurich.  Edited,  with  addition.s,  by 
G.  E.  deSchweinitz,  M.  D.,  Professor  of  Ophthalmology,  University 
of  Pennsylvania.  With  152  colored  lithographic  illustrations  and  92 
pages  of  text.     Cloth,  ^^3.00  net.     In  Saunders'  Hand-Atlas  Series. 

NEW     (2d)     EDITION— JUST    READY 

The  great  value  of  Prof.  Haab's  Atlas  of  Ophthalmoscopy  and  Ophthalmo- 
scopic Diagnosis  has  been  fully  established  and  entirely  justified  an  English 
translation.  Not  only  is  the  student  made  acquainted  with  carefully  prepared 
ophthalmoscopic  drawings  done  into  well-executed  lithographs  of  the  most  im- 
portant fundus  changes,  but,  in  many  instances,  plates  of  the  microscopic  lesions 
are  added.     The  whole  furnishes  a  manual  of  the  greatest  possible  service. 

The  Lancet,  London 

"We  recommend  it  as  a  work  that  should  be  in  the  ophthalmic  wards  or  in  the  library  of 
every  hospital  into  which  ophthalmic  cases  are  received." 


SAUNDERS'   BOOKS  ON 


Cradle's 
Nose,  Pharynx,  and  Ear 

Diseases  of  the  Nose,  Pharynx,  and  Ear.  By  Henry  Gradle, 
M.  D.,  Professor  of  Ophthalmology  and  Otology,  Northwestern  Uni- 
versity Medical  School,  Chicago.  Handsome  octavo  of  547  pages, 
illustrated,  including  two  full-page  plates  in  colors.     Cloth,  ;^3.50  net. 

INCLUDING  TOPOGRAPHIC  ANATOMY 

This  volume  presents  diseases  of  the  Nose,  Pharynx,  and  Ear  as  the  author 
kas  seen  them  during  an  experience  of  nearly  twenty-five  years.  In  it  are 
answered  in  detail  those  questions  regarding  the  course  and  outcome  of  diseases 
which  cause  the  less  experienced  observer  the  most  anxiety  in  an  individual  case. 
Topographic  anatomy  has  been  accorded  liberal  space. 

Pennsylvania  Medical  Journal 

"This  is  the  most  practical  volume  on  the  nose,  pharynx,  and  ear  that  has  appeared 
recently.  ...  It  is  exactly  what  the  less  experienced  observer  needs,  as  it  avoids  the  confusion 
incident  to  a  categorical  statement  of  everybody's  opinion." 

Kyle's 
IMseases  of  Nose  and  Throat 


Diseases  of  the  Nose  and  Throat.  By  D.  Braden  Kyle,  M.  D., 
Professor  of  Laryngology  in  the  Jefferson  Medical  College,  Phila- 
delphia. Octavo,  797  pages;  with  219  illustrations,  26  in  colors. 
Cloth,  $^.QO  net;  Half  Morocco,  ^^5.50  net. 

THE    NEW   (4th)    EDITION 

Four  large  editions  of  this  excellent  work  fully  testify  to  its  practical  value. 
In  this  edition  the  author  has  revised  the  text  thoroughly,  bringing  it  absolutely 
down  to  date.  With  the  practical  purpose  of  the  book  in  mind,  extended  con- 
sideration has  been  given  to  treatment,  each  disease  being  considered  in  full,  and 
definite  courses  being  laid  down  to  meet  special  conditions  and  symptoms. 
Pennsylvania  Medical  Journal 

"  Dr.  Kyle's  crisp,  terse  diction  has  enabled  the  inclusion  of  all  needful  nose  and  throat 
knowledge  in  this  book.  The  practical  man,  be  he  special  or  general,  will  not  search  in  vain 
for  anything  he  needs." 


EYE,    EAR,    NOSE,    AND    THROAT. 


~ r THE  NEW 

THE    BEST 

STANDARD 


American 
Illustrated   Dictionary 

Just   Ready-The   New    (5th)    Edition 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete  dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  and  kindred  branches;  with  over  ic^d  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  Newman 
Borland,  M.  D.,  Editor  of  "The  American  Pocket  Medical  Diction- 
ary." Large  octavo,  nearly  876  pages,  bound  in  full  flexible  leather. 
Price,  ^4.50  net;  with  thumb  index,  ^5.00  net. 

WITH   2000   NEW  TERMS 

In  this  edition  the  book  has  been  subjected  to  a  thorough  revision.  The 
author  has  also  added  upward  of  two  thousand  important  new  terms  that  have 
appeared  in  medical  literature  during  the  past  few  months. 

Howard  A.  Kelly.  M.  D.. 

Professor  of  Gynecology,  Johns  Hopkins  University,  Baltimore. 

"  Dr.  Borland's  Dictionary  is  admirable.     It  is  so  well  gotten  up  and  of  such  convenient 
size.     No  errors  have  been  found  in  my  use  of  it." 


Theobald's  Prevalent  Eye  Diseases 


Prevalent  Diseases  of  the  Eye.  By  Samuel  Theobald,  M.  D., 
Clinical  Professor  of  Ophthalmology  and  Otology,  Johns  Hopkins 
University.  Octavo  of  5 50  pages,  with  219  text-cuts  and  several  colored 
plates.     Cloth,  $^..^0  net ;  Half  Morocco,  ^^6.00  net. 

THE    PRACTITIONER'S    OPHTHALMOLOGY 

With  few  exceptions  all  the  works  on  diseases  of  the  eye,  although  written 
ostensibly  for  the  general  practitioner,  are  in  reality  adapted  only  to  the  specialist ; 
but  Dr.  Theobald  in  his  book  has  described  very  clearly  and  in  detail  those  condi- 
tions, the  diagnosis  and  treatment  of  which  come  within  the  province  of  the  general 
practitioner.  The  therapeutic  suggestions  are  concise,  unequivocal,  and  specific. 
It  is  the  one  work  on  the  Eye  written  particularly  for  the  general  practitioner. 

Charles  A.  Oliver,  M.D.. 

Clinical  Professor  of  Ophthalmology,   Woman's  Medical  College  of  Pennsylvania. 

"  I  feel  I  can  conscientiously  recommend  it,  not  only  to  the  general  physician  and  medical 
student,  for  whom  it  is  primarily  written,  but  also  to  the  experienced  ophthalmologist.  Most 
surely  Dr.  Theobald  has  accomplished  his  purpose." 


8  EYE,    EAR,    NOSE,    AND    THROAT. 

deSchweinitz    and    HoUoway   on   Pulsating    Exoph- 
thalmos 

Pulsating  Exophthalmos.  An  analysis  of  sixty-nine  cases  not  pre- 
viously analyzed.  By  George  E.  deSchweinitz,  M.  D.,  and  Thomas 
B.  HoLLOWAY,  M.  D.     Octavo  of  125  pages.     Cloth,  $2.00  net. 

This  monograph  consists  of  an  analysis  of  sixty-nine  cases  of  this  affection 
not  previously  analyzed.  The  therapeutic  measures,  surgical  and  otherwise, 
which  have  been  employed  are  compared,  and  an  endeavor  has  been  made 
to  determine  from  these  analyses  which  procedures  seem  likely  to  prove  of 
the  greatest  value.  It  is  the  most  valuable  contribution  to  ophthalmic  liter- 
ature within  recent  years. 

Jackson     on    the     Eye  The  New  (2d)  Edition 

A  Manual  of  the  Diagnosis  and  Treatment  of  Diseases  of  the 
Eye.  By  Edward  Jackson,  A.  M.,  M.  D.,  Professor  of  Ophthalmology, 
University  of  Colorado.  i2mo  volume  of  615  pages,  with  184  beautiful 
illustrations.     Cloth,  ^2.50  net. 

The  Medic&l  Record,  New  York 

"  It  is  truly  an  admirable  work.  .  .  .  Written  in  a  clear,  concise  manner,  it  bears  evidence  of  the 
author's  comprehensive  grasp  of  the  subject.  The  term  *  multum  in  parvo '  is  an  appropriate  one  to 
apply  to  this  work." 

Grant  on  Face,   Mouth,   and  Jaws 

A  Text-Book  of  the  Surgical  Principles  and  Surgical  Diseases 
OF  the  Face,  Mouth,  and  Jaws.  For  Dental  Students.  By  H.  Horace 
Grant,  A.  M.,  M.  D.,  Professor  of  Surgery  and  of  Clinical  Surgery, 
Hospital  College  of  Medicine,  Louisville.  Octavo  of  231  pages,  with 
68  illustrations.     Cloth,  1^2.50  net. 

Friedrich  and  Curtis  on  Nose,  Larynx,  and   Ear 

RhINOLOGY,    LARYNGOLOGy,  AND    OtOLOGY,    AND    ThEIR    SIGNIFICANCE 

IN  General  Medicine.  By  Dr.  E.  P.  Friedrich,  of  Leipzig.  Edited 
by  H.  HoLBROOK  Curtis,  M.  D.,  Consulting  Surgeon  to  the  New  York 
Nose  and  Throat  Hospital.  Octavo  volume  of  350  pages.  Cloth, 
$2.50  net. 


GENITO-URINARY  AND    NOSE,     THROAT,     ETC. 


Greene  and  Brooks' 
Genito-Urinary  Diseases 

Diseases  of    the   Genito-Urinary  Organs  and  the  Kidney.      By 

Robert  H.  Greene,  M.  D.,  Professor  of  Genito-Urinary  Surgery  at 
Fordham  University;  and  Harlow  Brooks,  M.  D.,  Assistant  Pro- 
fessor of  Clinical  Medicine,  University  and  Bellevue  Hospital  Medical 
School.  Octavo  of  605  pages,  illustrated.  Cloth,  $5.00  net;  Half 
Morocco,  $6.^0  net. 

THE  NEW    (2d)     EDITION 

This  new  work  presents  both  the  medical  and  surgical  sides.  Designed  as  a 
work  of  quick  reference,  it  has  been  written  in  a  clear,  condensed  style,  so  that 
the  information  can  be  readily  grasped  and  retained.  Kidney  diseases  are  very 
elaborately  detailed. 

New  York  Medical  Journal 

"  As  a  whole  the  book  is  one  of  the  most  satisfactory  and  useful  works  on  genito-urinary 
diseases  now  extant,  and  will  undoubtedly  be  popular  among  practitioners  and  students." 

Gleason  on  Nose,  Throat, 
and  Ear 

A   Manual   of   Diseases  of   the    Nose,  Throat,  and    Ear.     By  E. 

Baldwin  Gleason,  M.  D.,  LL.  D.,  Clinical  Professor  of  Otology, 
Medico-Chirurgical  College,  Philadelphia.  i2mo  of  556  pages,  pro- 
fusely illustrated.     Flexible  leather,  I2.50  net. 

FOR    PRACTITIONERS 

Methods  of  treatment  have  been  simphfied  as  much  as  possible,  so  that  in 
most  instances  only  those  methods,  drugs,  and  operations  have  been  advised 
which  have  proved  beneficial.  A  valuable  feature  consists  of  the  collection  of 
formulas. 

American  Journal  of  the  Medical  Sciences 

"  For  the  practitioner  who  wishes  a  rehable  guide  in  laryngology  and  otology  there  are  few 
books  which  can  be  more  heartily  commended." 


American  Text-Book  of  Genito-Urinary  Diseases,  Syphilis,  and 
Diseases  of  the  Skin.  Edited  by  L.  Bolton  Bangs,  M.  D.,  and 
W.  A.  Hardaway,  M.  D.  Octavo,  1229  pages,  300  engravings,  20 
colored  plates.     Cloth,  $7.00  net. 
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StelwagonV 
Diseases  of  the  Skin 


A  Treatise  on  Diseases  of  the  Skin.  By  Henry  W.  Stel wagon, 
M.  D.,  Ph.  D.,  Professor  of  Dermatology  in  the  Jefferson  Medical 
College,  Philadelphia.  Octavo  of  1135  pages,  with  258  text-cuts  and 
32  plates.     Cloth,  $6.00  net ;   Half  Morocco,  $7.^0  net. 

THE    NEW    (5th)    EDITION 

The  demand  for  five  editions  of  this  work  in  a  period  of  five  years  indicates 
the  practical  character  of  the  book.  In  this  edition  the  articles  on  Frambesia, 
Oriental  Sore,  and  other  tropical  diseases  have  been  entirely  rewritten.  The  new 
subjects  include  Verruga  Peruana,  Leukemia  Cutis,  Meralgia  Paraesthetica,  Dhobie 
Itch,  and  Uncinarial  Dermatitis. 

George  T.  Elliot,  M.  D.,   Professor  of  Dermatology ^  Cornell  University. 

"  It  is  a  book  that  I  recommend  to  my  class  at  Cornell,  because  for  conservative  judgment, 
for  accurate  observation,  and  for  a  thorough  appreciation  of  the  essential  position  of  derma- 
tology, I  think  it  holds  first  place." 


Schamber^*s  Diseases  of  the  Skin 
and  E/ruptive  Pevers 


Diseases  of  the  Skin  and  the  Eruptive  Fevers.  By  Jay  F.  Schamberg, 
M.  D.,  Professor  of  Dermatology  and  the  Infectious  Eruptive  Diseases,  Philadel- 
phia Polyclinic.     Octavo  of  534  pages,  illustrated.      Cloth,  $3.00  net. 

RECENTLY     ISSUED 

"  The  acute  eruptive  fevers  constitute  a  valuable  contribution,  the  statements  made 
emanating  from  one  who  has  studied  these  diseases  in  a  practical  and  thorough  manner  from 
the  standpoint  of  cutaneous  medicine.  .  .  .  The  views  expressed  on  all  topics  are  con- 
servative, safe  to  follow,  and  practical,  and  are  well  abreast  of  the  knowledge  of  the  present 
time,"  both  as  to  general  and  special  pathology,  etiology,  and  treatment." — American  Journal 
of  Medical  Sciences. 


DISEASES   OF   THE  SKIJV. 


Mracek  and  Stelwagon's 
Diseases  of  the  Skin 

Atlas  and  Epitome  of  Diseases  of  the  Skin.  By  Prof.  Dr.  Franz 
Mracek,  of  Vienna.  Edited,  with  additions,  by  Henry  W.  Stelwagon, 
M.  D.,  Professor  of  Dermatology  in  the  Jefferson  Medical  College 
Philadelphia.  With  77  colored  plates,  50  half-tone  illustrations,  and 
280  pages  of  text.     In  Saunders'  Hand- Atlas  Series.  Clo.,  ^4.00  net. 

THE    NEW    (2d)    EDITION 

This  volume,  the  outcome  of  years  of  scientific  and  artistic  work,  contains, 
together  with  colored  plates  of  unusual  beauty,  numerous  illustrations  in  black, 
and  a  text  comprehending  the  entire  field  of  dermatology.  The  illustrations  are 
all  original  and  prepared  from  actual  cases  in  Mracek' s  clinic,  and  the  execution 
of  the  plates  is  superior  to  that  of  any,  even  the  most  expensive,  dermatologic 
atlas  hitherto  published. 

American  Journal  of  the  Merced  Sciences 

"  The  advantages  which  we  see  in  this  book  and  which  recommend  it  to  our  minds  are : 
First,  its  handiness ;  secondly,  the  plates,  which  are  excellent  as  regards  drawing,  color,  and  the 
diagnostic  points  which  they  bring  out," 

Mracek  and  Bangs' 
Syphilis  and  Venereal 

Atlas    and    Epitome   of    Syphilis    and    the    Venereal   Diseases. 

By  Prof.  Dr.  Franz  Mracek,  of  Vienna.  Edited,  with  additions,  by 
L.  Bolton  Bangs,  M.  D.,  late  Prof,  of  Genito-Urinary  Surgery,  Univer- 
sity and  Bellevue  Hospital  Medical  College,  New  York.  With  71 
colored  plates  and  122  pages  of  text.  Cloth,  ^^3.50  net.  In  Saunders' 
Hand-Atlas  Series. 

CONTAINING   71   COLORED  PLATES 

According  to  the  unanimous  opinion  of  numerous  authorities,  to  whom  the 
original  illustrations  of  this  book  were  presented,  they  surpass  in  beauty  anything 
of  the  kind  that  has  been  produced  in  this  field,  not  only  in  Germany,  but 
throughout  the  literature  of  the  world. 

Robert  L.  Dickinson,  M.  D., 

'Art  Editor  of  "  The  American  Text-Book  of  Obstetrics." 
'•  The  book  that  appeals  instantly  to  me  for  the  strikingly  successful,  valuable,  and  graphic 
character  of  its  illustrations  is  the  '  Atlas  of  Syphilis  and  the  Venereal  Diseases.'     I  know  of 
nothing  in  this  country  that  can  compare  with  it." 
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Holland's  Medical 
Chemistry  and  Toxicology 

A  Text=Book  of  Medical  Chemistry  and  Toxicology.  By  James 
W.  Holland,  M.  D.,  Professor  of  Medical  Chemistry  and  Toxicology, 
and  Dean,  Jefferson  Medical  College,  Philadelphia.  Octavo  of  655 
pages,  fully  illustrated.     Cloth,  $3.00  net. 

THE  NEW  (2d)   EDITION 

Dr.  Holland's  work  is  an  entirely  new  one,  and  is  based  on  his  forty  years' 
practical  experience  in  teaching  chemistry  and  medicine.  It  has  been  subjected  to 
a  thorough  revision,  and  enlarged  to  the  extent  of  some  sixty  pages.  The  additions 
to  be  specially  noted  are  those  relating  to  the  electronic  theory,  chemical  equihb- 
rium,  Kjeldahl's  method  for  determining  nitrogen,  chemistry  of  foods  and  their 
changes  in  the  body,  synthesis  of  proteins,  and  the  latest  improvements  in  urinary 
tests.      More  space  is  given  to  toxicology  than  in  any  other  text-book  on  chemistry. 

American  Medicine 

"  Its  statements  are  clear  and  terse  ;  its  illustrations  well  chosen  ;  its  development  logical, 
systematic,  and  comparatively  easy  to  follow.  .  .  .  We  heartily  commend  the  work." 

Grtinwald  and  Newcomb's 
Mouth,  Pharynx,  and  Nose 

Atlas  and  Epitome  of  Diseases  of  the  Mouth,  Pharynx,  and 
Nose.  By  Dr.  L.  Grunwald,  of  Munich.  From  the  Second  Revised 
and  Enlarged  German  Edition.  Edited,  with  additions,  by  James  E. 
Newcomb,  M.  D.,  Instructor  in  Laryngology,  Cornell  University  Medical 
School.  With  102  illustrations  on  42  colored  lithographic  plates,  41 
text-cuts,  and  219  pages  of  text.  Cloth,  ;^3.oo  net.  In  Saunders* 
Hand-Atlas  Series. 

INCLUDING  ANATOMY  AND   PHYSIOLOGY 

In  designing  this  atlas  the  needs  of  both  student  and  practitioner  were  kept 
constantly  in  mind,  and  as  far  as  possible  typical  cases  of  the  various  diseases 
were  selected.  The  illustrations  are  described  in  the  text  in  exactly  the  same  way 
as  a  practised  examiner  would  demonstrate  the  objective  findings  to  his  class. 
The  illustrations  themselves  are  numerous  and  exceedingly  well  executed.  The 
editor  has  incorporated  his  own  valuable  experience,  and  has  also  included  exten- 
sive notes  on  the  use  of  the  active  principle  of  the  suprarenal  bodies. 

American  Medicine 

"  Its  conciseness  without  sacrifice  of  clearness  and  thoroughness,  as  well  as  the  excellence 
of  text  and  illustrations,  are  commendable." 
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Ogden  on  the  Urine 

Clinical  Examination  of  Urine  and  Urinary  Diagnosis.  A  Clinical 
Guide  for  the  Use  of  Practitioners  and  Students  of  Medicine  and  Sur- 
gery. By  J.  Bergen  Ogden,  M.  D.,  Late  Instructor  in  Chemistry 
Harvard  University  Medical  School;  Formerly  Assistant  in  Clinical 
Pathology,  Boston  City  Hospital.  Octavo,  418  pages,  54  illustrations, 
and  a  number  of  colored  plates.     Cloth,  ^3.00  net. 

SECOND    REVISED    EDITION 

In  this  edition  the  work  has  been  brought  absolutely  down  to  the  present  day. 
Important  changes  have  been  made  in  connection  with  the  determination  of  Urea, 
Uric  Acid,  and  Total  Nitrogen  ;  and  the  subjects  of  Cryoscopy  and  Beta-Oxybutyric 
Acid  have  been  given  a  place.  Special  attendon  has  been  paid  to  diagnosis  by 
the  character  of  the  urine,  the  diagnosis  of  diseases  of  the  kidneys  and  urinary 
passages  ;  an  enumeiadon  of  the  prominent  clinical  symptoms  of  each  disease  ; 
and  the  peculiarides  of  the  urine  in  certain  general  diseases. 

The  Lancet,  London 

"  We  consider  this  manual  to  have  been  well  compiled  ;  and  the  author's  own  experience, 
so  clearly  stated,  renders  the  volume  a  useful  one  both  for  study  and  reference." 

Vecki's  Sexual  Impotence 


The  Pathology  and  Treatment  of  Sexual  Impotence.  By  Victor 
G.  Vecki,  M.  D.  From  the  Second  Revised  and  Enlarged  German 
Edition.      i2mo  volume  of  329  pages.     Cloth,  ;^2.oo  net. 

THIRD   EDITION.  REVISED  AND  ENLARGED 

The  subject  of  impotence  has  but  seldom  been  treated  in  this  country  in  the 
truly  scientific  spirit  that  its  pre-eminent  importance  deserves,  and  this  volume  will 
come  to  many  as  a  reveladon  of  the  possibilides  of  therapeutics  in  this  important 
field.  The  reading  part  of  the  EngHsh-speaking  medical  profession  has  passed 
judgment  on  this  monograph.  The  whole  subject  of  sexual  impotence  and  its 
treatment  is  discussed  by  the  author  in  an  exhausdve  and  thoroughly  sciendfic 
manner.  In  this  edition  the  book  has  been  thoroughly  revised,  and  new  matter 
has  been  added,  especially  to  the  pordon  dealing  with  treatment. 

Johns  Hopkins  Hospital  Bulletin 

"  A  scientific  treatise  upon  an  important  and  much  neglected  subject.  .  .  .  The  treatment 
of  impotence  in  general  and  of  sexual  neurasthenia  is  discriminating  and  judicious." 
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Wells'  Chemical  Patholo^ 

Chemical  Pathology.  Being  a  discussion  of  General  Path- 
ology from  the  Standpoint  of  the  Chemical  Processes  Involved. 
By  H.  Gideon  Wells,  Ph.  D.,  M.  D.,  Assistant  Professor  of 
Pathology  in  the  University  of  Chicago.  Octavo  of  549  pages. 
Cloth,  ;^ 3.2 5  net;   Half  Morocco,  ^^4.75  net. 

Dr.  Wells  here  concisely  presents  the  latest  work  systematically  con- 
sidering the  subject  of  general  pathology  from  the  standpoint  of  the  chemical 
processes  involved.  Special  chapters  are  devoted  to  Diabetes  and  to  Uric- 
acid  Metabolism  and  Gout, 

Wm.  H.  Welch,  M.  D.,  Professor  of  Pathology,  Johns  Hopkins  University. 

"  The  work  fills  a  real  need  in  the  English  literature  of  a  very  important  subject,  and 
I  shall  be  glad  to  recommend  it  to  my  students." 

Saxe's  Urinalysis 

Examination  of  the  Urine.  By  G.  A.  de  Santos  Saxe,  M.  D., 
Pathologist  to  Columbus  Hospital,  New  York  City.  121110  of  391 
pages,  fully  illustrated.     Flexible  leather,  ;^i.50  net. 

This  work  is  intended  as  an  aid  in  diagnosis,  by  interpreting  the  chnical 
significance  of  the  chemic  and  microscopic  urinary  findings. 

Francu  Carter  Wood,  M.  D.,    Adjunct  Professor  of  Clinical  Pathology,   Columbia   Uni- 
versity. 

"  It  seems  to  me  to  be  one  of  the  best  of  the  smaller  works  on  this  subject ;  it  is, 
indeed,  better  than  a  good  many  of  the  larger  ones." 

deSchweinitz  and  Randall   on  the  Eye,  Car, 
Nose,  and  Throat 

American  Text-Book  of  Diseases  of  the  Eye,  Ear,  Nose,  and 
Throat.  Edited  by  G.  E.  de  Schweinitz,  M.  D.,  Professor  of 
Ophthalmology  in  the  University  of  Pennsylvania ;  and  B.  Alex- 
ander Randall,  M.  D.,  Clinical  Professor  of  Diseases  of  the  Ear 
in  the  University  of  Pennsylvania.  Imperial  octavo,  1251  pages, 
with  766  illustrations,  59  of  them  in  colors.  Cloth,  $y.oo  net ; 
.  Half  Morocco,  ;^8.5o  net. 

Griinwald  and  Grayson  on  the  Larynx 

Atlas  and   Epitome  of  Diseases  of  the  Larynx.     By  Dr.  L. 

Grunwald,  of  Munich.  Edited,  with  additions,  by  Charles  P. 
Grayson,  M.  D.,  Clinical  Professor  of  Laryngology  and  Rhinology, 
University  of  Pennsylvania.  With  107  colored  figures  on  44 
plates,  25  text-cuts,  and  103  pages  of  text.  Cloth,  $2.S0  net. 
In  Saunders'  Hand-Atlas  Series. 
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American  Pocket  Dictionary  sixth  Edition-ju»t  Ready 

The  American  Pocket  Medical  Dictionary.    Edited  by  W.  A 

Newman  Borland,  M.  D.,  Assistant  Obstetrician  to  the  Hospital 

of  the  University  of  Pennsylvania.     Containing  the  pronunciation 

and  definition  of  the  principal  words  used  in  medicine  and  kindred 

sciences.    Flexible  leather,  with  gold  edges,  ;^i.oo  net ;  with  thumb 

index,  ;^i.25  net. 

James  W.  Holland.  M.  D., 

Professor  of  Medical  Chemistry  and  Toxicology,  and  Dean,  Jefferson  Medical  College 
Philadelphia,  *   ' 

"  I  am  struck  at  once  with  admiration  at  the  compact  size  and  attractive  exterior.  I 
can  recommend  it  to  our  students  without  reserve." 

Stelwagon's  Essentials  of  Skin  sixth  Revised  Edition 

Essentials  of  Diseases  of  the  Skin.  By  Henry  W.  Stel- 
wagon,  M.  D.,  Ph.D.,  Professor  of  Dermatology  in  the  Jeffer- 
son Medical  College,  Philadelphia.  Post-octavo  of  276  pages, 
with  72  text-illustrations  and  8  plates.  Cloth,  ;^i.oo  net.  In 
Saunders'  Question- Comp end  Series. 
The  Medical  News 

"  In  line  with  our  present  knowledge  of  diseases  of  the  skin.  .  .  .  Continues  to  main- 
tain the  high  standard  of  excellence  for  which  these  question  compends  have  been  noted." 

Wolffs    Medical    Chemistry  just  Ready— New  (7th)  Edition 

Essentials  of  Medical  Chemistry,  Organic  and  Inorganic. 
Containing  also  Questions  on  Medical  Physics,  Chemical  Physiol- 
ogy, Analytical  Processes,  Urinalysis,  and  Toxicology.  By  Law- 
rence Wolff,  M.  D.,  Late  Demonstrator  of  Chemistry,  Jefferson 
Medical  College.  Revised  by  A.  Ferree  Witmer,  Ph.  G.,  M.  D., 
Formerly  Assistant  Demonstrator  of  Physiology,  University  of 
Pennsylvania.  Post-octavo  of  222  pages.  Cloth,  ;^loo  net.  /;/ 
Saunders^  Question- Compend  Series. 

Martin's  Minor  Surgery,  Bandaging,  and  the  Venereal 

Diseases  second  Edition,  Revued 

Essentials  of  Minor  Surgery,  Bandaging,  and  Venereal 
Diseases.  By  Edward  Martin,  A.  M.,  M.  D.,  Professor  of  Clin- 
ical Surgery,  University  of  Pennsylvania,  etc.  Post-octavo,  166 
pages,  with  78  illustrations.  Cloth,  ;^i.oo  net.  In  Saunders' 
Question-  Compend  Series. 
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Wolfs  Examination  of  Urine 

A  Laboratory  Handbook  of  Physiologic  Chemistry  and 
Urine-examination.  By  Charles  G.  L.  Wolf,  M.  D.,  Instructor  in 
Physiologic  Chemistry,  Cornell  University  Medical  College,  New 
York.  1 2mo  volume  of  204  pages,  fully  illustrated.  Cloth,  ;^  1.25  net. 
British  Medical  Journal 

"  The  methods  of  examining  the  urine  are  very  fully  described,  and  there  are  at  the 
end  of  the  book  some  exten'sive   tables  drawn  up  to  assist  in  urinary  diagnosis." 

Jackson's  Essentials  of  Eye  Third  Revised  Edition 

Essentials  of  Refraction  and  of  Diseases  of  the  Eye.  By 
Edward  Jackson,  A.  M.,  M.  D.,  Emeritus  Professor  of  Diseases  of 
the  Eye,  Philadelphia  Polyclinic.  Post-octavo  of  261  pages,  82  illus- 
trations. Cloth,  ;^i.oo  net.  In  Saunders'  Question- Compend  Series. 
Johns  Hopkins  Hospital  Bulletin 

"  The  entire  ground  is  covered,  and  the  points  that  most  need  careful  elucidation 
are  made  clear  and  easy." 

Gleason's  Nose  and  Throat  Fourth  Edition,  Revised 

Essentials  of  Diseases  of  the  Nose  and  Throat.  By  E.  B. 
Gleason,  S.  B.,  M.  D.,  Clinical  Professor  of  Otology,  Medico- 
Chirurgical  College,  Philadelphia,  etc.  Post-octavo,  241  pages,  1 12 
illustrations.  Cloth,  ;^i.oo  net.  /;/  Saunders'  Question  Compends, 
The  Lancet,  London 

"  The  careful  description  which  is  given  of  the  various  procedures  would  be  sufficient 
to  enable  most  people  of  average  intelligence  and  of  slight  anatomical  knowledge  to 
make  a  very  good  attempt  at  laryngoscopy." 

Gleason's  Diseases  of  the  Ear  Third  Edition,  Revised 

Essentials  of  Diseases  of  the  Ear.     By  E.  B.  Gleason,  S.  B., 
M.  D.,  Clinical  Professor  of  Otology,  Medico-Chirurgical  College, 
Phila.,  etc.     Post-octavo  volume  of  214  pages,  with   114  illustra- 
tions.    Cloth,  $  1 .00  net.     In  Saunders'  Question-  Compend  Series. 
Bristol  Medico-Chirurgical  Journal 

"  We  know  of  no  other  small  work  on  ear  diseases  to  compare  with  this,  either  in 
freshness  of  style  or  completeness  of  information." 

Wilcox  on  Genito-Urinary  and  Venereal  Diseases 

Essentials  of  Genito-Urinary  and  Venereal  Diseases.  By 
Starling  S.  Wilcox,  M.  D.,  Professor  of  Genito-Urinary  Diseases 
and  Syphilology,  Starling  Medical  College,  Columbus,  Ohio.  1 2mo 
of  313  pages,  illustrated.    Cloth,  ;^i.oo  net.     Saunders'  Compends. 

Stevenson's  Photoscopy 

Photoscopy  (Skiascopy  or  Retinoscopy).  By  Mark  D.  Stev- 
enson, M.  D.,  Ophthalmic  Surgeon  to  the  Akron  City  Hospital. 
i2mo  of  126  pages,  illustrated.  Cloth,  $1.25  net. 

Edward  Jackson,   M.  D.,  University  of  Colorado. 

"  It  is  well  written  and  will  prove  a  valuable  help.  Your  treatment  of  the  emergent 
pencil  of  rays,  and  the  part  falling  on  the  examiner's  eye,  is  decidedly  better  than  any 
previous  account." 
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